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(54) SUP CONTROL FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the possibility 
of repeated occurrence and stop of a slip by controlling 
the torque of a driving wheel. 

SOLUTION: When angular acceleration AX of the driving 
wheel exceeds a designated first threshold, torque 
limitation of the driving wheel is strengthened. After 
that, when the angular acceleration is lowered under 
the first threshold and a designated limitation relaxing 
condition is established, the torque limitation after 
strengthening is relaxed. The torque limitation is 
expressed by a graph, showing the relationship where 
higher the angular acceleration AX increases, as the 
lower the torque upper limit value Tmax decreases. The 
strengthening and relaxation of torque limitation are 
performed, by moving the position of the torque axis in 
the state keeping the shape of the graph. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The angular-acceleration test section which is the slip control unit used for a car 
equipped with at least one prime mover since a wheel is driven, and measures the angular 
acceleration of the driving shaft for transmitting the driving force supplied to said wheel, When 
said angular acceleration exceeds the 1st predetermined threshold, while strengthening the 
torque limitation of said driving shaft The slip control unit characterized by having the torque 
control section which eases the torque limitation after said strengthening when said angular 
acceleration falls under to said 1st threshold and predetermined limit relaxation conditions are 
satisfied. 

[Claim 2] It is a slip control unit according to claim 1. Said torque limitation In the space top 
specified with the angular-acceleration shaft in which said angular acceleration is shown, and 
the torque shaft in which the upper limit of the torque of said driving shaft is shown It is 
expressed as a graph showing the relation in which said torque upper limit decreases as said 
angular acceleration increases. Strengthening of said torque limitation The slip control unit 
performed by moving the location of said torque shaft on said angular-acceleration shaft where 
the configuration of said graph is maintained. 

[Claim 3] It is the slip control unit gradually performed in the period when it is a slip control unit 
according to claim 2 at, and, as for migration of said torque shaft in the case of strengthening of 
said torque limitation, said angular acceleration is over said 1st threshold. 

[Claim 4] It is the slip control unit performed by being a slip control unit according to claim 2 or 
3, and moving the location of said torque shaft on said angular-acceleration shaft after 
relaxation of said torque limitation has maintained the configuration of said graph. 
[Claim 5] It is the slip control unit gradually performed in the period when it is a slip control unit 
according to claim 4 at, and, as for migration of said torque shaft in the case of relaxation of 
said torque limitation, said predetermined limit relaxation conditions are satisfied. 
[Claim 6] It is a slip control unit according to claim 1. Said torque limitation In the space top 
specified with the angular-acceleration shaft in which said angular acceleration is shown, and 
the torque shaft in which the upper limit of the torque of said driving shaft is shown It is the slip 
control unit performed by changing the minimum value to which said angular acceleration can 
take strengthening and relaxation of said torque limitation on said graph by being expressed as a 
graph showing the relation in which said torque upper limit decreases as said angular 
acceleration increases. 

[Claim 7] It is a slip control unit according to claim 1. Said torque limitation In the space top 
specified with the angular-acceleration shaft in which said angular acceleration is shown, and 
the torque shaft in which the upper limit of the torque of said driving shaft is shown It is the slip 
control unit performed by changing the maximum to which said torque upper limit can take 
strengthening and relaxation of said torque limitation on said graph by being expressed as a 
graph showing the relation in which said torque upper limit decreases as said angular 
acceleration increases. 

[Claim 8] It is the slip control unit which controls the torque of said driving shaft so that it is a 
slip control unit according to claim 1 to 7, and the rotational frequency of said driving shaft 



does not exceed said upper limit, while setting a upper limit as the rotational frequency of said 
driving shaft, when said angular-acceleration test section exceeds the 2nd threshold have the 
rotational frequency test section which measures the rotational frequency of said driving shaft, 
and predetermined [ section / said / torque control ] in said angular acceleration. 
[Claim 9] It is the slip control unit set up according to the value of the rotational frequency of 
said driving shaft at the specific time at the time of being a slip control unit according to claim 
8, and said angular acceleration exceeding said 2nd threshold, as for the upper limit of the 
rotational frequency of said driving shaft. 

[Claim 10] It is a slip control unit according to claim 8 or 9. Said car While having two prime 
movers, a motor and an internal combustion engine, as a prime mover for driving said wheel It 
has the power division device for transmitting the driving force of said motor and said internal 
combustion engine to said driving shaft. Said torque control section While controlling so that the 
rotational frequency of said driving shaft does not exceed said upper limit by controlling the 
torque of said motor The slip control unit which makes said internal combustion engine operate 
in the state of an idling when the rotational frequency of said driving shaft exceeds said upper 
limit more than the specified quantity also by the torque control of said motor. 
[Claim 1 1] Said torque control section is a slip control unit which eases said torque limitation 
irrespective of other conditions when it is a slip control unit according to claim 1 to 10 and the 
accelerator opening of said car is about 100%. 

[Claim 12] It is the slip control unit which adjusts the degree of said torque limitation according 
tqsaidaccelerator -opening when it is a slip control unit according to claim 1 1 and said torque 
control section has the accelerator opening of said car in the predetermined range near 100%. 
[Claim 13] Said torque control section is a slip control device which eases said torque limitation 
irrespective of other conditions when it is a slip control device according to claim 1 to 12 and 
the predetermined torque control off switch is operated. 

[Claim 14] The car characterized by having at least one prime mover and a slip control unit 
according to claim 1 to 13 since a wheel is driven. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which controls the driving force 

of a wheel in consideration of a slip of a car. 

[0002] 

[Description of the Prior Art] The hybrid car equipped with an internal combustion engine and a 
motor as a prime mover is put in practical use. As a technique which controls a slip of a hybrid 
car, there is a technique indicated by JP,1 0-30451 4,A, for example. With this technique, when 
the rate of change of the angular rate of rotation (it is also called "angular acceleration") of a 
driving wheel is beyond a predetermined value, it predicts that a slip of a driving wheel is 
generated, and the torque of a motor is reduced. Consequently, the slip produced with the 
increment in the motorised force can be prevented. 
[0003] 

[Problem(s) to be Solved by the Invention] With an above-mentioned slip control technique, if a 
slip of a driving wheel is generated, motor torque decreases, but if the angular rate of rotation 
falls after that, the increment in motor torque is permitted and a slip may be generated again. In 
such a case, generating and a halt of a slip are repeated. Since especially the responsibility of 
the change in the torque by the motor is quick, it is in the inclination which such a phenomenon 
tends to produce by the hybrid car. Such a problem had the case where it became a problem 
also in the car of not only a hybrid car but other classes. 

[0004] This invention is made in order to solve the technical problem mentioned above, and it 
aims at offering the technique in which possibility that generating and a halt of a slip will be 
repeated by the torque control of a driving wheel can be reduced. 
[0005] 

[The means for solving a technical problem, and its operation and effectiveness] In order to 
attain the above-mentioned purpose, the slip control unit of this invention The angular- 
acceleration test section which is the slip control unit used for a car equipped with at least one 
prime mover since a wheel is driven, and measures the angular acceleration of the driving shaft 
for transmitting the driving force supplied to said wheel, When said angular acceleration exceeds 
the 1st predetermined threshold, while strengthening the torque limitation of said driving shaft 
When said angular acceleration falls under to said 1st threshold and predetermined limit 
relaxation conditions are satisfied, it is characterized by having the torque control section which 
eases the torque limitation after said strengthening. 

[0006] With this configuration, since torque limitation is not eased only by the angular 
acceleration of a driving shaft becoming under the 1st threshold, but torque limitation is further 
eased when other predetermined limit relaxation conditions are satisfied after strengthening 
torque limitation, possibility that generating and a halt of a slip will be repeated can be reduced. 
[0007] In addition, said torque limitation may be expressed as a graph showing the relation in 
which said torque upper limit decreases as said angular acceleration increases on the space 
specified with the angular-acceleration shaft in which said angular acceleration is shown, and 
the torque shaft in which the upper limit of the torque of said driving shaft is shown. At this 



time, strengthening of said torque limitation may be made to be performed by moving the 
location of said torque shaft on said angular-acceleration shaft, where the configuration of said 
graph is maintained. 

[0008] If it carries out like this, it is possible to set up the suitable torque upper limit for 
preventing a slip according to the angular acceleration of a driving shaft. 

[0009] Migration of said torque shaft in the case of strengthening of said torque limitation may 
be made to be performed gradually in the period when said angular acceleration is over said 1st 
threshold. 

[0010] Since a torque upper limit will become small so that the period when the slip continued 
at and angular acceleration is over the 1st threshold becomes long if it carries out like this, it is 
possible to stop a slip more efficiently. 

[001 1] Relaxation of said torque limitation may be made to be performed by moving the location 
of said torque shaft on said angular-acceleration shaft, where the configuration of said graph is 
maintained. 

[0012] When carrying out like this and a slip stops, it is possible to ease torque limitation in a 
suitable form. 

[0013] Moreover, migration of said torque shaft in the case of relaxation of said torque 
limitation may be made to be performed gradually in the period when said predetermined limit 
relaxation conditions are satisfied. 

[0014] If it carries out like this, compared with the case where torque limitation is eased at 

once, it is possible to prevent the recurrence student of a slip more efficiently. 

[0015] In addition, strengthening and relaxation of said torque limitation may be made to be 

performed by changing the minimum value which said angular acceleration can take on said 

graph. 

[0016] Or strengthening and relaxation of said torque limitation may be made to be performed 
by changing the maximum which said torque upper limit can take on said graph. 
[0017] Even if such, it is possible to set up the suitable torque limitation for preventing a slip. 
[0018] In addition, said angular-acceleration test section has the rotational frequency test 
section which measures the rotational frequency of said driving shaft, and when said angular 
acceleration exceeds the 2nd predetermined threshold, while said torque control section sets a 
upper limit as the rotational frequency of said driving shaft, you may make it control the torque 
of said driving shaft so that the rotational frequency of said driving shaft does not exceed said 
upper limit. 

[0019] If it carries out like this, it is possible to make a driving shaft slip continuously within the 
limits of a predetermined rotational frequency. 

[0020] The upper limit of the rotational frequency of said driving shaft may be made to be set 
up according to the value of the rotational frequency of said driving shaft at the specific time at 
the time of said angular acceleration exceeding said 2nd threshold. 

[0021] In this case, it is possible that the rotational frequency of the driving shaft at the 
specific time at the time of angular acceleration exceeding the 2nd threshold is a rotational 
frequency at the time of the slip not being generated. Therefore, if the upper limit of the 
rotational frequency of a driving shaft is set up according to the value of the rotational 
frequency at this time, it is possible to set up the upper limit of a suitable rotational frequency 
according to operational status. 

[0022] Said car may have the power division device for transmitting the driving force of said 
motor and said internal combustion engine to said driving shaft while having two prime movers, a 
motor and an internal combustion engine, as a prime mover for driving said wheel. While 
controlling so that the rotational frequency of said driving shaft does not exceed said upper 
limit, when said torque control section controls the torque of said motor at this time, when the 
rotational frequency of said driving shaft exceeds said upper limit more than the specified 
quantity also by the torque control of said motor, you may make it make said internal 
combustion engine operate in the state of an idling. 

[0023] If it carries out like this, it is possible to prevent that a motor carries out overspeed 



r.p.m. 

[0024] When the accelerator opening of said car is about 100%, you may make it said torque 
control section ease said torque limitation irrespective of other conditions. 
[0025] If it carries out like this, it is possible to perform operation which permitted the slip to 
escape, for example from the depressed ground of a bad road. 

[0026] In addition, when the accelerator opening of said car is in the predetermined range near 
100%, you may make it said torque control section adjust the degree of said torque limitation 
according to said accelerator opening. 

[0027] If it carries out like this, it is possible to adjust extent of permission of a slip according 
to accelerator opening. 

[0028] In addition, when the predetermined torque control off switch is operated, you may make 
it said torque control section ease said torque limitation irrespective of other conditions. 
[0029] It is possible to perform operation which permitted the slip also by this configuration to 
escape from the depressed ground of a bad road. 

[0030] In addition, this invention can be realized in various modes, for example, can be realized 
in modes, such as a computer program for realizing the function of the slip control unit of a car 
and an approach, the car using the control unit, its control unit, or the control approach, a 
record medium which recorded the computer program, and a data signal embodied in the 
subcarrier including the computer program. 
[0031] _ ___ _ _ 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in 
order of the following based on an example. 

A. hybrid car whole configuration: — basic actuation [ of B. hybrid car ]: — configuration [ of C. 
control system ]: — 1st example [ of D. slip control ]: — 2nd example [ of E. slip control ]: — 
3rd example [ of F. slip control ]: — 4th example [ of G. slip control ]: — H. modification: [0032] 
A. The whole hybrid car configuration : drawin g 1 is the explanatory view showing the whole 
hybrid car configuration as one example of this invention. This hybrid car is equipped with an 
engine 150, the two a motor/generators MG1 and MG2, and three prime movers of**. Here, 
"the motor/generator" means the prime mover which functions also as a motor and functions 
also as a generator. In addition, below, since it is easy, these are only called a "motor." Control 
of a car is performed by the control system 200. 

[0033] The control system 200 has Maine ECU 210, the brake ECU 220, the dc-battery ECU 
230, and the engine ECU 240. Each ECU is constituted as one unit by which two or more circuit 
elements, such as a microcomputer, and an input interface, an output interface, have been 
arranged on the one circuit board. Maine ECU 210 has the motor control section 260 and the 
master control section 270. The master control section 270 has the function to determine 
controlled variables, such as allocation of three prime movers 150 and the output of MG1 and 
MG2. 

[0034] An engine 150 is the usual gasoline engine and rotates a crankshaft 156. Operation of an 
engine 150 is controlled by the engine ECU 240. An engine ECU 240 performs control of the 
fuel oil consumption and others of an engine 150 according to the command from the master 
control section 270. 

[0035] Motors MG1 and MG2 are constituted as a synchronous motor, and are equipped with 
Rota 132,142 which has two or more permanent magnets in a peripheral face, and the stator 
133,143 around which the three phase coil 131,141 which forms rotating magnetic field was 
wound. The stator 133,143 is being fixed to the case 119. The three phase coil 131,141 wound 
around the stator 133,143 of motors MG1 and MG2 is connected to the secondary dc-battery 
194 through the drive circuit 191,192, respectively. The drive circuit 191,192 is the transistor 
inverter which it equipped with one pair of transistor as a switching element at a time for every 
phase. The drive circuit 191,192 is controlled by the motor control section 260. If the transistor 
of the drive circuit 191,192 is switched by the control signal from the motor control section 260, 
a current will flow between a dc-battery 194 and motors MG1 and MG2. Motors MG1 and MG2 
can also operate as a motor which carries out a rotation drive in response to supply of the 



power from a dc-battery 194 p when Rota 132,142 is rotating according to external force (this 
operating state is hereafter called power running), can function as a generator which makes the 
both ends of the three phase coil 131,141 produce electromotive force, and can also charge a 
dc-battery 194 (this operating state is hereafter called regeneration). 
[0036] The revolving shaft of an engine 150 and motors MG1 and MG2 is mechanically 
combined through planetary gear 120. the planetary carrier 124 with which planetary gear 120 
have a sun gear 121, a ring wheel 122, and the planetary pinion gear 123 — since — it is 
constituted. By the hybrid car of this example, the crankshaft 156 of an engine 150 is combined 
with the planetary carrier shaft 127 through the damper 130. The damper 130 is formed in order 
to absorb twist vibration produced in a crankshaft 156. Rota 132 of a motor MG 1 is combined 
with the sun gear shaft 125. Rota 142 of a motor MG 2 is combined with the ring wheel shaft 
126. Rotation of a ring wheel 122 is transmitted to an axle 112 and Wheels 1 16R and 1 16L 
through a chain belt 129 and a differential gear 1 14. 

[0037] The rotational frequency sensor 144 of a measurement sake etc. is used for a control 
system 200 for the dc-battery sensor 196 for detecting the brake sensor 163 for detecting the 
accelerator sensor 165 for using various sensors, in order to realize control of the whole car, 
for example, detecting the amount of treading in of the accelerator by the operator, the shift 
position sensor 1 67 which detects the location of a shift lever, and the treading-in pressure of a 
brake, and the charge condition of a dc-battery 194, and the rotational frequency of a motor 
MG 2. Since it is mechanically combined with the chain belt 129, the ratio of the rotational 
frequency of the ring wheel shaft 1 26 and an axle 1 1 2 of the ring wheel shaft 126 and an axle 
1 12 is fixed. Therefore, not only the rotational frequency of a motor MG 2 but the rotational 
frequency of an axle 1 12 is detectable by the rotational frequency sensor 144 formed in the ring 
wheel shaft 126. 

[0038] B. Fundamental actuation of a hybrid car : in order to explain fundamental actuation of a 
hybrid car, below, explain actuation of planetary gear 120 first. Planetary gear 120 have the 
property in which the rotational frequency of the remaining revolving shaft is decided, if the 
rotational frequency of two of three revolving shafts mentioned above is determined. The 
relation of the rotational frequency of each revolving shaft is as a degree type (1). 
[0039] 

Nc=Nsxrho / (1+rho) +Nrx1 /(1+rho) — (1) 

[0040] Here, Nc is [ the rotational frequency of the sun gear shaft 1 25 and Nr of the rotational 
frequency of the planetary carrier shaft 127 and Ns ] the rotational frequencies of the ring 
wheel shaft 126. Moreover, rho is the gear ratio of a sun gear 121 and a ring wheel 122 as it is 
expressed with a degree type. 

[0041] rho=[number of teeth of sun gear 121]/[the number of teeth of a ring wheel 122] 
[0042] Moreover, the torque of three revolving shafts is not concerned with a rotational 
frequency, but has the fixed relation given by the degree type (2) and (3). 
[0043] 

Ts=Tcxrho/( 1+rho) — (2) 
Tr=Tcx1 -/(1 +rho) = Ts/rho — (3) 

[0044] Here, Tc is [ the torque of the sun gear shaft 1 25 and Tr of the torque of the planetary 
carrier shaft 127 and Ts ] the torque of the ring wheel shaft 126. 

[0045] The hybrid car of this example can run in the various condition by the function of such 
planetary gear 120. For example, where [ comparatively low speed ] transit is begun, while the 
hybrid car had suspended the engine 150, it transmits and runs power to an axle 1 12 by acting 
as the power running of the motor MG 2. It may run carrying out idle operation of the engine 
150 similarly. 

[0046] If a hybrid car reaches a predetermined rate after transit initiation, by the torque 
outputted by acting as the power running of the motor MG 1, a control system 200 will carry 
out motoring of the engine 150, and will start. At this time, the reaction force torque of a motor 
MG 1 is outputted also to a ring wheel 122 through planetary gear 120. 

[0047] If an engine 150 is operated and the planetary carrier shaft 127 is rotated, the sun gear 



shaft 125 and the ring wheel shaft 126 will rotate under the conditions with which are satisfied 
of upper type (1) - (3). The power by rotation of the ring wheel shaft 126 is transmitted to 
Wheels 116R and 1 16L as it is. The power by rotation of the sun gear shaft 125 can be revived 
as power by the 1st motor MG 1. On the other hand, if it acts as the power running of the 2nd 
motor MG 2, power can be outputted to Wheels 1 16R and 1 16L through the ring wheel shaft 
126. 

[0048] At the time of steady operation, the output of an engine 150 is set as a value almost 
equal to the demand power (namely, rotational frequency x torque of an axle 1 1 2) of an axle 
1 1 2. At this time, a part of output of an engine 1 50 is told to the direct axle 1 1 2 through the 
ring wheel shaft 126, and the remaining output is revived as power by the 1st motor MG 1. 
Since the 2nd motor MG 2 generates the torque which rotates the ring wheel shaft 126, the 
revived power is used. Consequently, it is possible to drive an axle 112 with desired torque with 
a desired rotational frequency. 

[0049] When the torque transmitted to an axle 1 1 2 runs short, torque is assisted by the 2nd 
motor MG 2. The power stored in the power and the dc-battery 149 which were revived by the 
1st motor MG 1 is used for the power for this assistance. Thus, a control system 200 controls 
operation of two motors MG1 and MG2 according to the demand power which should be 
outputted from an axle 112. 

[0050] The hybrid car of this example can also be gone astern, with the engine 150 operated. 
Operation of an engine 150 rotates the planetary carrier shaft 127 in the time of advance, and 
this direction. If the 1st motor MG 1 is controlled and the sun gear shaft 125 is rotated at a 
rotational frequency higher than the rotational frequency of the planetary carrier shaft 1 27 at 
this time, the ring wheel shaft 126 will be reversed in the go-astern direction a passage clear 
from an upper type (1). A control system 200 rotating the 2nd motor MG 2 in the go-astern 
direction, it can control the output torque and can reverse a hybrid car. 

[0051] Planetary gear 120 are in the condition which the ring wheel 122 stopped, and can rotate 
the planetary carrier 124 and a sun gear 121. Therefore, an engine 150 can be operated also 
after the car has stopped. For example, if the remaining capacity of a dc-battery 1 94 
decreases, a dc-battery 194 can be charged by operating an engine 150 and carrying out 
regeneration operation of the 1st motor MG 1. If it acts as the power running of the 1st motor 
MG 1 when the car has stopped, by the torque, motoring of the engine 150 can be carried out 
and it can start. 

[0052] C. The configuration of a control system : dra win g 2 is the block diagram showing the 
more detailed configuration of a control system 200. The master control section 270 includes 
master control CPU272 and the power control circuit 274. Moreover, the motor control section 
260 has two motor control CPUs264,266 for controlling the motor main control CPU 262 and 
two motors MG1 and MG2, respectively. Each CPU is equipped with CPU, ROM and RAM, the 
input port, and the output port which are not illustrated, respectively, and constitutes 1 chip 
microcomputer with these. 

[0053] Master control CPU272 determines controlled variables, such as three prime movers 
150, a rotational frequency of MG1 and MG2, and allocation of torque, supplies various kinds of 
desired value to other CPUs and ECUs, and has the function which controls the drive of each 
prime mover. For this control, the accelerator position signals AP1 and AP2 which show 
accelerator opening, the shift position signal SP 1 which shows a shift position, and SP2 grade 
are supplied to master control CPU272. In addition, the accelerator sensor 165 and the shift 
position sensor 167 are duplex-ized, respectively, and supply two accelerator position signals 
AP1 and AP2 and two shift position signals SP1 and SP2 to master control CPU272, 
respectively. 

[0054] The power control circuit 274 is a circuit for changing the high voltage direct current 
electrical potential difference of a dc-battery 194 into the low voltage direct current voltage for 
each circuits in Maine ECU 210. This power control circuit 274 also has the function as a 
supervisory circuit which supervises the abnormalities of master control CPU272. 
[0055] An engine ECU 240 is the engine output request value PEreq given from master control 



CPU272. It responds and an engine 150 is controlled. From an engine ECU 240, the engine 
speed REVen of an engine 150 is fed back to master control CPU272. 

[0056] The motor main control CPU 262 supplies current desired value Hreq and I2req to two 
motor control CPUs264,266 according to torque desired value T1req about the motors MG1 and 
MG2 given from master control CPU272, and T2req, respectively. Motor control CPU264,266 
controls the drive circuit 191,192 according to current desired value Hreq and I2req, 
respectively, and drives motors MG1 and MG2. From the rotational frequency sensor of motors 
MG1 and MG2, the rotational frequencies REV1 and REV2 of motors MG1 and MG2 are fed 
back to the motor main control CPU 262. In addition, the engine speeds REV1 and REV2 of 
motors MG1 and MG2, the current value IB from the dc-battery 194 to the drive circuit 
191,192, etc. are fed back to master control CPU272 from the motor main control CPU 262. 
[0057] A dc-battery ECU 230 accepts the need while supervising the charge condition SOC of 
a dc-battery 194, and it is the charge desired value CHreq of a dc-battery 194. Master control 
CPU272 is supplied. Master control CPU272 is this desired value CHreq. It takes into 
consideration and opts for the output of each prime mover. That is, when charge is required, 
larger power than an output required for transit is made to output to an engine 150, and the 
part is distributed to the charge actuation by the 1st motor MG 1. 

[0058] A brake ECU 220 performs control which balances the hydraulic brake which is not 
illustrated and the regenerative brake by the 2nd motor MG 2. This reason is that regeneration 
actuation by the 2nd motor MG 2 is performed, and a dc-battery 194 is charged by this hybrid 
car at the time of a brake. A brake ECU 220 is based on the brake pressure force BP from the 
brake sensor 1 63, and, specifically, is the regeneration desired value REGreq to master control 
CPU272. It inputs. Master control CPU272 is this desired value REGreq. It is based, opts for 
actuation of motors MG1 and MG2, and the regeneration effective value REGprac is fed back to 
a brake ECU 220. A brake ECU 220 is this regeneration effective value REGprac and the 
regeneration desired value REGreq. Based on difference and the brake pressure force BP, the 
amount of brakes by the hydraulic brake is controlled to a suitable value. 
[0059] As mentioned above, master control CPU272 opts for each prime mover 150 and the 
output of MG1 and MG2, and supplies desired value to ECU240 and CPU264,266 which take 
charge of each control. ECU240 and CPU264,266 control desired value ****** each of this 
prime mover. Consequently, a hybrid car can output and run suitable power from an axle 1 12 
according to a run state. Moreover, at the time of a brake, a brake ECU 220 and master control 
CPU272 cooperate, and actuation of each prime mover or a hydraulic brake is controlled. 
Consequently, braking for which an operator is not made to sense sense of incongruity not 
much is realizable, reviving power. 

[0060] Four CPUs272,262,264,266 supervise mutual abnormalities using the so-called watch 
locking-dog pulse WDP, and when abnormalities occur in CPU and a watch locking-dog pulse 
stops, they have the function to make the CPU supply and reset reset-signal RES. In addition, 
the abnormalities of master control CPU272 are supervised by the power control circuit 274. 
[0061] The abnormality hysteresis registration circuit 280 has EEPROM282 for registering the 
hysteresis of an abnormal occurrence. The hysteresis of the abnormal occurrence of the 
accelerator sensor 165 or the shift position sensor 167 is registered into this EEPROM282. 
Moreover, the reset signals RES1 and RES2 transmitted and received between master control 
CPU272 and the motor main control CPU 262 are inputted into the input port of the 
abnormality hysteresis registration circuit 280. The abnormality hysteresis registration circuit 
280 stores this in internal EEPROM282, if these reset signals RES1 and RES2 occur. 
[0062] In addition, master control CPU272 and the abnormality hysteresis registration circuit 
280 can perform various kinds of demands and notices mutually through the two-way 
communication wiring 214. Moreover, the two-way communication wiring 212 is formed also 
between master control CPU272 and the motor main control CPU 262. 

[0063] D. The 1st example of slip control : drawin g 3 is the block diagram showing the circuitry 
related to slip control. Master control CPU272 has the function as angular-acceleration decision 
section 272a, and the function as torque control section 272b. Angular-acceleration decision 



section 272a determines the rotational speed N of the 2nd motor MG 2, and the angular 
acceleration AX which is time amount change of rotational speed based on the signal REV2 
supplied through the motor main control CPU 262 from the rotational frequency sensor 144. It 
is the unit [rpm] which shows the rotational frequency for 1 minute as a unit of rotational speed 
N here, for example. It is used. The rotational frequency sensor 144 measures rotational speed 
N every 16ms. In this case, angular-acceleration decision section 272a calculates the average 
Nave of the past 3 times of the last rotational speed N (namely, moving average). And as shown 
in the following (4) types, it is this average Nave. It opts for change as angular acceleration AX. 
[0064] 

AX(i) =Nave(i)-Nave (i-1) — (4) 

[0065] Here, AX (i) is the angular acceleration in time of day (i), and Nave (i) is the average of 
the rotational speed N in time of day (i-2), (i-1), and (i). 

[0066] Since angular acceleration AX expresses change of the rotational frequency in every 
16ms at this time, that unit is [rpm / 16ms]. However, it is possible to adopt the unit of the 
arbitration which shows time amount change of rotational speed as a unit of angular 
acceleration AX. In addition, in this specification, a rotational frequency, rotational speed, and 
angular velocity are synonyms. Moreover, roll acceleration and angular acceleration are also 
synonyms. 

[0067] Torque control section 272b is based on the accelerator position signals AP1 and AP2 
given fr om the accele rator sensor 1 65, the engine speed N giv en fro m angular-acceleration 
decision section 272a, angular acceleration AX, and the engine speed REVen of the engine 150 
given from the engine ECU 240, and is torque command value T2req of the two motors MG1 
and MG2, and T1req. Output request value PEreq of an engine 150 It determines. 
[0068] The accelerator sensor 165 consists of two sensors 165a and 165b. As these sensors 
165a and 165b, a potentiometer is available, for example. Torque control section 272b also has 
the function to determine accelerator opening (the amount of treading in of an accelerator 
pedal), based on the accelerator position signals AP1 and AP2 given from two sensors 165a and 
165b. 

[0069] Drawin g 4 is the explanatory view showing an example of the torque command value / 
vehicle speed map set up according to the accelerator opening AOP. As shown in this example, 
the map in which the relation between the vehicle speed and the torque command value Tr 
(desired value of the torque which should be outputted to an axle) is shown is beforehand 
prepared about each value of the accelerator opening AOP. These maps are stored in ROM 
which is not illustrated for example, for master control CPU272. In addition, in this example, the 
rotational frequency N of the 2nd motor MG 2 is used instead of the vehicle speed. Torque 
control section 272b determines the torque command value Tr from this map, and opts for 
three prime movers 150, the rotational frequency of MG1 and MG2, or allocation of torque 
according to this torque command value Tr and the rotational frequency N of the 2nd motor MG 
2. However, the torque of the 2nd motor MG 2 is restricted according to angular acceleration 
AX for slip control so that it may mention later. 

[0070] The function of angular-acceleration decision section 272a and torque control section 
272b is realized when master control CPU272 performs the program stored in ROM which is not 
illustrated. 

[0071] In addition, the output shaft of the 2nd motor MG 2 is equivalent to the "driving shaft" in 
this invention, and the rotational frequency sensor 144 and angular-acceleration decision 
section 272a are equivalent to the "angular-acceleration test section" in this invention. 
[0072] Drawin g 5 is a graph which usually shows the torque limitation map of the 2nd motor MG 
2 at the time of operation. As shown in this graph, it is the torque upper limit Tmax of the 2nd 
motor MG 2. It is set up so that it may decrease as angular acceleration AX becomes large. 
This reason is for making it a rotational frequency N not increase rapidly by restricting motor 
torque to a small value, when angular acceleration AX is large (namely, when the rate of 
increase of a rotational frequency N is large). It is possible to stop a slip, if rapid increase of a 
rotational frequency N is controlled. 



[0073] Drawing 6 is the explanatory view showing the example which adjusts torque limitation 
according to change of motor angular acceleration in the 1st example of slip control. Angular 
acceleration AX is measured in the time of day tO and t1 of a fixed period (specifically 16ms), 
and t2 — . In the 1st example, a slip is detected using the following slip detection conditions SI. 
[0074] (S1) Angular acceleration AX is the 1st one or more thresholds AXT. 
[0075] As shown in drawin g 6 , torque limitation is strengthened in the period PI when angular 
acceleration AX is maintained at the 1st one or more predetermined thresholds AXT. If angular- 
acceleration decision section 272a specifically judges that angular acceleration AX is over a 
threshold AXT1 in time of day t1-t4, it is the torque upper limit Tmax of drawing 5 . Torque 
limitation is strengthened by moving a shaft rightward gradually. 

[0076] Drawin g 7 (A) - (E) is the explanatory view showing the situation of strengthening of the 
torque limitation in the period P1 of drawin g 6 . At the time of day tO of drawin g 6 , the 
activation angular acceleration AXc is 17 [rpm / 16ms], and since it is smaller than the 1st 
threshold AXT1 (= 20 [rpm / 16ms]), a torque limitation map is usually a passage ( drawing 7 
(A)). In addition, the angular acceleration measured at the time is meant in the activation 
angular acceleration AXc. 

[0077] Since the activation angular acceleration AXc is over the threshold AXT1 at time of day 
t1, it is the torque upper limit Tmax. A shaft (it is only hereafter called a "torque shaft") moves 
only fixed distance rightward rather than an initial state ( drawing 7 (B)). In this example, 
movement magnitude is 10 [rpm / 16ms]. In addition, the black dot shows the location of the 
present angular acceleration AXc on the torque limitation map after a torque shaft moves, and 
the white round head shows the location of present acceleration AXc' on the torque limitation 
map of an initial state. Torque upper limit [ as opposed to / so that he can understand from this 
drawing / the activation angular acceleration AXc with the torque limitation map after 
strengthening ] Tmax A value is set as a value lower than an early torque limitation map. 
[0078] Also in the time of day t2, t3, and t4 of drawing 6 , since the activation angular 
acceleration AXc is over the threshold AXT1, in each time of day, a torque shaft carries out 
sequential migration rightward. That is, 10[rpm / 16ms] torque shaft moves every 16ms 
( drawing 7 (C) - (E)). [ every ] However, at time of day t4, the movement magnitude of the 
torque shaft from an initial state is restricted to maximum movement magnitude deltamax (= 35 
[rpm / 1 6ms]). Thus, the maximum of the movement magnitude of a torque shaft is restricted 
because it becomes impossible to almost drive an axle by the 2nd motor MG 2 irrespective of 
the value of angular acceleration AX if a torque shaft moves too much, since a torque upper 
limit becomes zero. 

[0079] If the period when angular acceleration AX is over the threshold AXT1 continues for a 
long time so that he can understand from drawin g 7 (E), it is the torque upper limit Tmax from 
the case where an early torque limitation map is used. It is restricted to a quite small value. 
Consequently, it can prevent that the rotational frequency N of the 2nd motor MG 2 (namely, 
rotational frequency of an axle 1 12) increases rapidly. For example, if a wheel slips and the 
rotational frequency of an axle 1 12 increases rapidly, the rotational frequency N of the 2nd 
motor MG 2 will increase according to this. Since the torque of the 2nd motor MG 2 is 
restricted at this time as shown in drawin g 7 (A) - (E), a slip can be stopped. 
[0080] In this way, since angular acceleration AX becomes less than one threshold AXT at time 
of day t5 after torque limitation is strengthened with the time of day t1-t4 of drawin g 6 , a 
torque limitation map is maintained at the condition of time of day t4. Angular acceleration AX 
is less than one threshold AXT, and that torque limitation is eased is the case where any one of 
the following limit relaxation conditions (M1a) - (M1c) is materialized. 

[0081] (M1a) The difference of whenever [ wheel speed / of a front wheel and a rear wheel ] is 
zero mostly, and accelerator opening is not 0. 
(M1b) Angular acceleration AX is zero or less. 
(M1c) The vehicle speed is 30 or more km/h. 

[0082] It is a time of the slip having stopped and the operator desiring acceleration that 1st 
limit relaxation condition M1a is materialized. Therefore, the torque limitation of the 2nd motor 



MG 2 is eased in this case. In addition, whenever [ wheel speed ] is measured by the wheel 
speed sensor which is formed in the front wheel and the rear wheel, respectively and which is 
not illustrated. 

[0083] It is whether the rotational frequency N is maintained and a time of decreasing that 2nd 
limit relaxation condition M1b is materialized. Since the slip has usually stopped in these cases, 
torque limitation is eased also in this case. 

[0084] That 3rd limit relaxation condition M1c is materialized is the case where a slip stops and 
the vehicle speed rises etc., after a slip takes place for example, at the time of start. Usually, 
since possibility that a slip will be generated again in such a case is low, torque limitation is 
eased also in this case. 

[0085] When materialized more than period deltat of such three relaxation conditions M1 a-M1c 
predetermined [ any one ], it is judged that the slip has stopped and torque limitation is eased 
after that. For example, after the time of day t6 of drawin g 6 , if angular acceleration AX is 
maintained at negative only for between waiting periods P2 (deltat = about 200ms), torque 
limitation will be eased after the subsequent time of day t10. The reason for having formed such 
a waiting period P2 is for preventing performing relaxation and strengthening of torque limitation 
repeatedly more effectively, while changing angular acceleration and the vehicle speed. 
However, a waiting period P is not indispensable and may be omitted. 

[0086] Relaxation of torque limitation is performed by moving a torque shaft to left-hand side 
gradually in each time of day. The value smaller than the movement magnitude at the time of 
strengthening of torque limitation of the value of this movement magnitude is desirable, for 
example, it is set as 5 [rpm / 16ms]. This reason is that it is desirable to ease torque limitation 
gradually when preventing the recurrence student of a slip. 

[0087] Drawing 8 is a graph which shows an example of change of the various parameters when 
not strengthening torque limitation mentioned above. If an operator breaks in an accelerator 
deeply suddenly as shown in drawin g 8 (a), the torque of the 2nd motor MG 2 increases rapidly 
( drawin g 8 (c)), a slip will be generated and the rotational frequency N of the 2nd motor MG 2 
will increase rapidly ( drawing 8 (b)). Since the angular acceleration AX (not shown) of the 2nd 
motor MG 2 also increases rapidly at this time, according to the torque limitation map in drawin g 
5 , the torque command value of the 2nd motor MG 2 is restricted, and motor torque falls 
rapidly ( drawin g 8 (c)). Consequently, a slip stops 1 ** and a rotational frequency N falls. 
However, since angular acceleration AX will also fall if a rotational frequency N falls, it is 
permitted that motor torque increases according to the torque limitation map of drawing 5 . If 
motor torque increases, a slip will be generated again and the motor rotational frequency N will 
increase. Thus, the phenomenon in which generating and a halt of a slip are repeated may arise 
only by using the torque limitation map of drawin g 5 . 

[0088] Drawing 9 is a graph which shows an example of change of the various parameters at the 
time of strengthening torque limitation by the 1st example. Also in this example, if an operator 
breaks in an accelerator deeply suddenly as shown in drawing 9 (a), the torque of the 2nd motor 
MG 2 increases rapidly ( drawi ng 9 (c)), a slip will be generated and the rotational frequency N 
of the 2nd motor MG 2 will increase rapidly ( drawin g 9 (b)). Since the angular acceleration AX 
(not shown) of the 2nd motor MG 2 also increases rapidly at this time, torque limitation is 
strengthened, the torque command value of the 2nd motor MG 2 is restricted, and motor torque 
falls rapidly ( drawing 9 (c)). Consequently, a slip stops 1 ** and a rotational frequency N falls. It 
is almost the same as the case where it is shown in drawing 8 so far. However, in the 1st 
example, since the torque limitation after strengthening is not immediately eased, even if a slip 
stops and angular acceleration AX falls, the rise of torque is restricted. Consequently, possibility 
that the phenomenon in which generating and a halt of a slip are repeated will arise is reduced. 
[0089] Drawing 10 is the explanatory view showing the 1st modification of strengthening of the 
torque limitation in the 1st example. Although a torque shaft does not move in this 1st 
modification instead, it is the minimum angular-acceleration value AXmin. It changes gradually. 
Here, "the minimum angular-acceleration value AXlim" means the minimum value which angular 
acceleration AX can take on a torque limitation map. Drawing 10 (A) - (E) is the minimum 



angular-acceleration value AXlim at the time of strengthening of torque limitation. Signs that it 
increases gradually are shown. Drawin g 10 (A) As shown in - (D), the activation angular 
acceleration AXc is the minimum angular-acceleration value AXlim. When having exceeded, 
motor torque is restricted on a torque limitation map with the torque value shown with the 
activation angular acceleration AXc. On the other hand, the activation angular acceleration AXc 
is the minimum angular-acceleration value AXlim like [ in the case of drawin g 10 (E) ]. When 
less, motor torque is set on a torque limitation map, and it is the minimum angular-acceleration 
value AXlim. It is restricted with the torque value (value shown by the black dot) shown. The 
minimum angular-acceleration value AXlim It also receives and is maximum deltamax of the 
variation. It can set up ( drawin g 10 (E)). In addition, at the time of relaxation of torque 
limitation, it is the minimum angular-acceleration value AXlim. It decreases gradually. 
[0090] Thus, in order to perform strengthening and relaxation of torque limitation, it is the 
minimum angular-acceleration value AXlim of a torque limitation map. Even if it makes it make it 
change gradually, possibility that generating and a halt of a slip will be repeated can be reduced 
like the 1st example of the above. 

[0091] Drawing 1 1 is the explanatory view showing the 2nd modification of strengthening of the 
torque limitation in the 1st example. The minimum angular-acceleration value [ in / at this 2nd 
modification / the 1st modification ] AXlim To instead of, it is the maximum torque upper limit 
Tlim of a torque limitation map. It changes gradually, here — "the maximum torque upper limit 
Tlim" — a torque limitation map top — setting — torque upper limit Tmax The maximum which 
can be taken is meant. Maximum torque upper limit Tlim If it is made to change gradually, it will 
change, as the configuration of a torque limitation map shows drawing 1 1 (A) - (E). Motor torque 
is restricted on the torque limitation map after this change by the torque value (a black dot 
shows) shown with the activation angular acceleration AXc. Maximum torque upper limit Tlim It 
is also related and is maximum deltamax of the variation. It is possible to set up. In addition, at 
the time of relaxation of torque limitation, it is the maximum torque upper limit Tlim. It increases 
gradually. 

[0092] Thus, in order to perform strengthening and relaxation of torque limitation, it is the 
maximum TOKURU upper limit Tlim of a torque limitation map. Even if it makes it make it 
change gradually, possibility that generating and a halt of a slip will be repeated can be reduced 
like the 1 st example of the above, or the 1 st modification. 

[0093] Thus, in the 1st example or its modification, since the torque limitation of the 2nd motor 
MG 2 is gradually strengthened in the period when the angular acceleration AX of the 2nd motor 
MG 2 is over the 1st threshold AXT1, it is possible to stop a slip efficiently. Moreover, since 
torque limitation is gradually eased when angular acceleration AX falls to less than one 
threshold AXT after that and predetermined limit relaxation conditions other than this threshold 
AXT1 are satisfied, it is possible to prevent efficiently that a slip is generated again. 
Consequently, possibility that generating and a halt of a slip will be repeated can be reduced. 
[0094] Since an axle 112 and the output shaft of the 2nd motor MG 2 rotate by the fixed ratio 
especially when the rotational frequency of right-and-left ( drawing 1 ) both wheels of an axle 
1 12 is almost equal, it is possible by restricting the torque of the 2nd motor MG 2 to control a 
slip efficiently. 

[0095] E. 2nd example [ of slip control ]: — control of the 1st example mentioned above in the 
2nd example — in addition, perform slip control more efficiently by adding a limit to the 
rotational frequency N of the 2nd motor MG 2. 

[0096] Drawing 1 2 is a graph which shows the rotational frequency N of the 2nd motor MG 2, 
and an example of change of angular acceleration AX. Since angular acceleration AX is over the 
1st threshold AXT1 at time of day t1 as shown in drawin g 12 (B), as the 1st example explained, 
torque limitation is strengthened, and it becomes a torque limitation map as shown in drawin g 7 
(B). Consequently, the torque of the 2nd motor MG 2 is restricted, a rotational frequency N falls 
immediately and angular acceleration AX serves as a with a threshold [ 1 st / AXT ] of one or 
less small value. However, since - (M1c) does not continue after that only the relaxation 
conditions (M1a) mentioned above and waiting period deltat ( drawing 6 ), a torque limitation 



map is maintained with the condition of drawing 7 (B). Henceforth [ the time of day t3 of 
drawin g 12 (B) ] f in spite of restricting motor torque, torque limitation is inadequate according to 
the causes of wearing a tire out, such as a way and a situation of a road surface. Therefore, as 
shown in drawin g 12 (A) after time of day t3, the motor rotational frequency N will increase 
gradually, without a slip stopping. 

[0097] Thus, in order to prevent that the motor rotational frequency N increases without a slip 
stopping, in the 2nd example, the following slip detection conditions S2 are used first, a slip is 
detected, and torque limitation using the upper limit of a motor rotational frequency is 
performed. 

[0098] (S2) Angular acceleration AX is the 2nd two or more thresholds AXT, and the motor 
rotational frequency N is a rotational frequency Ngrp at the time of a grip. 40rpm It is larger 
than the added value (Ngrp+40). 

[0099] Here, it is a rotational frequency Ngrp at the time of a grip. The value of the rotational 
frequency in the time of day tO just before angular acceleration AX exceeds the 2nd threshold 
AXT2 (= 10 [rpm / 16ms]) is meant as shown in drawin g 12 (A) and (B). The vocabulary of 
"being a rotational frequency at the time of a grip" is the semantics of a rotational frequency 
when the wheel grips the road surface before a slip, in addition, the time of a grip — rotational 
frequency Ngrp ****** — the value at other times may be adopted and, generally it is possible 
to adopt the value of the rotational frequency at the specific time at the time of angular 

acceleration AX exceeding the 2nd threshold AXT2. . . 

[01 00] the time of the above-mentioned slip detection conditions S2 being satisfied — a slip — 
generating — **** — value Ngrp in front of a slip of the motor rotational frequency N from — 
it is increasing gradually. Then, torque limitation using the upper limit of the motor rotational 
frequency N is performed in this case. 

[0101] Drawing 1 3 is the explanatory view showing the upper limit of the motor rotational 
frequency set up in the 2nd example, and the torque limitation related with this. As shown in 
drawin g 13 (A), it is the upper limit Nmax of the rotational frequency of the 2nd motor MG 2. It 
is a rotational frequency Ngrp at the time of a grip. It responds and is determined as follows. 
[0102] (1) Ngrp 1000rpm When it is the following, it is :Nmax =1400rpm(2) Ngrp. 1000rpm When 
exceeding, it is :Nmax =Ngrp+800rpm [0103]. These engine-speed upper limits Nmax It also 
takes into consideration preventing the overspeed r.p.m. of a differential gear 1 14 ( drawin g 1 ), 
and is determined. That is, when a big difference is in the engine speed of a wheel on either 
side, a differential gear 114 may carry out overspeed r.p.m. On the other hand, it is the upper 
limit Nmax as shown in the above (1) and (2) to the rotational frequency N of the 2nd motor MG 
2. If it sets up, also when a big difference is in the rotational frequency of a wheel on either side 
temporarily, the rotational frequency of a differential gear 1 14 will be settled in a certain amount 
of range. Consequently, it is possible to prevent the overspeed r.p.m. of a differential gear 1 14. 
[0104] Torque limitation is performed using the torque limitation rate Rtr shown in drawin g 13 
(B). At this example, the torque limitation rate Rtr is the motor rotational frequency upper limit 
Nmax. It is set up according to rotational frequency allowances (Nmax-Nc) to be difference with 
the activation rotational frequency Nc (current rotational frequency). Here, it is the upper limit 
Tmax of a torque limitation map in the torque limitation rate Rtr. It is the value by which it can 
multiply and an actual torque upper limit is given by (Tmax xRtr). That is, as an actual upper 
limit of the torque of the 2nd motor MG 2, it is the upper limit Tmax of a torque limitation map 
as shown in drawin g 6 and drawing 7 . The value (Tmax xRtr) which multiplied by this rate Rtr is 
used. 

[0105] Rotational frequency allowances are 500rpm. It is the upper limit Tmax which the limit 
percentage Rtr is 100% and was shown in drawing 6 and drawing 7 as a torque upper limit when 
it was above. It is used as it is. On the other hand, rotational frequency allowances are 500rpm. 
Since the limit rate Rtr serves as a value proportional to rotational frequency allowances when 
it is the following, an actual torque upper limit (Tmax xRtr) is also adjusted according to this. 
Therefore, the activation rotational frequency Nc of the 2nd motor MG 2 is the upper limit 
Nmax. When near, an actual torque upper limit is controlled by the small value. Consequently, 



the activation rotational frequency Nc is a upper limit Nmax. The 2nd motor MG 2 is controlled 
not to exceed. In addition, the activation rotational frequency Nc is the upper limit Nmax. Since 
actual torque upper-limit Tmax xRtr becomes zero when having exceeded (namely, when 
rotational frequency allowances are negative), it can prevent that the rotational frequency N 
increases. 

[0106] The torque limitation at a motor rotational frequency is canceled when all following 
condition-resolutive (M2a) - (M2c) is materialized. 

[0107] (M2a) The present rotational frequency Nc is a rotational frequency Ngrp at the time of 
a grip. 40rpm It is below the added value (Ngrp+40). 

(M2b) The absolute value of angular acceleration AX is under 5 [rpm / 16ms]. 

(M2c) The difference of the rotational frequency of a front wheel and a rear wheel is below a 

predetermined allowed value. 

[0108] When all of such condition-resolutive M2 a-M2c are materialized beyond a 
predetermined period (for example, 500ms), it is judged that the slip stopped and the torque 
limitation by motor rotational frequency limit is canceled. 

[0109] Thus, since the torque was controlled by the 2nd example to restrict the rotational 
frequency of the 2nd motor MG 2, it is possible to prevent the phenomenon in which a slip 
continues and the rotational frequency of the 2nd motor MG 2 and the rotational frequency of a 
differential gear 1 14 increase too much. 

[0110] In addition, the torque limitation by limit of a motor rotational frequency is effective 
especially when strengthening of the torque limitation explained by drawing 7 is not performed. 
Therefore, as for the 2nd threshold AXT2 used in the 2nd example, it is desirable to consider as 
a value smaller than the 1st threshold AXT1 in the 1st example. 

[0111] F. 3rd example [ of slip control ]: — control of motor torque [ in / at the 3rd example / 
the 2nd example ] — in addition, control the overspeed r.p.m. of a driving shaft by operating an 
engine 150 in the state of an idling under specific conditions. 

[01 12] Drawin g 14 is the explanatory view showing the range of the idling operation transitional 
zone set up in the 3rd example. Here, the idling operation transitional zone means the field 
which makes an engine 150 shift to an idling condition compulsorily. When the following 
conditions (S3) are satisfied, master control CPU272 operates an engine 150 in the state of an 
idling. 

[01 13] (S3) The activation rotational frequency Nc of a motor is a upper limit Nmax. 200rpm It 
is over the added value (Nmax+200). 

[01 14] Since an axle 1 12 drives by the torque from an engine 150 even if it makes motor torque 
into zero when this condition S3 is satisfied, a motor rotational frequency may not fall and a slip 
may not be suspended, either. Then, if an engine 150 is compulsorily operated in the state of an 
idling, in such a case, a motor rotational frequency can be reduced, and a slip can be stopped to 
it. In addition, **** of "operating in the state of an idling compulsorily" means that it operates 
in the state of an idling, also when there is no accelerator opening 0. 

[0115] This compulsive idling operation is canceled when at least one of the following condition 
resolutive (M3a) and the (M3b) is materialized. 

[01 16] (M3a) the present rotational frequency Nc of a motor MG 2 — the time of a grip — 
rotational frequency Ngrp from — 500rpm It is under the subtracted value (Ngrp-500). 
(M3b) Angular acceleration AX is zero or less. 

[0117] If one of these conditions resolutive (M3a) and the (M3b) is materialized, it can be judged 
that the slip has stopped. Therefore, it is desirable by permitting the increment in the output of 
an engine 150 in this case to raise performance. 

[01 18] By the way, also when it slips at the time of retreat of a car, it may be desirable to make 
an engine 150 shift to an idling condition compulsorily. By the hybrid car of this example, the 
driving force at the time of retreat is mainly got by the power running of the 2nd motor MG 2, 
and the power of an engine 150 is almost revived by the 1st motor MG 1 at this time. When it 
slips at the time of retreat, hunting also of the power which hunting arises in the engine speed 
N of the 2nd motor MG 2, for this reason is revived by the 1st motor MG 1 may be carried out. 



Since an engine 150 is controlled to keep regeneration electric energy constant at this time, 
hunting will arise also in the operational status of an engine 1 50. 

[0119] Then, when the angular acceleration AX of the 2nd motor MG 2 is over 20 [rpm / 16ms] 
at the time of retreat, master control CPU272 is judged to be what the slip has produced, and 
makes an engine 150 shift to an idling condition compulsorily. By carrying out like this, it is 
possible to suspend a slip and to prevent hunting of an engine 150. 

[0120] In addition, compulsive idling operation of the engine at the time of retreat is canceled 
when a car stops. Moreover, also when a specific condition resolutive (slip condition precedent) 
is satisfied, compulsive idling operation is canceled. 

[0121] Thus, since an engine 150 is compulsorily operated in the state of an idling in the 3rd 
example when predetermined slip detection conditions are satisfied, it is possible to prevent the 
overspeed r.p.m. of a driving shaft, engine hunting, etc. 

[0122] G. The 4th example of slip control : although the 1st thru/or the 3rd example mentioned 
above is control (the so-called traction control) for stopping a slip, there is to suspend a slip 
depending on a situation. For example, when escaping from the depressed ground of bad roads, 
such as a snowy road and a muddy road, it will be necessary to permit a certain amount of slip. 
Then, in the slip control explained in the 1st example, when predetermined slip permissive 
conditions are satisfied, it controls by the 4th example to permit a slip. 

[0123] Drawin g 1 5 is maximum movement magnitude deltamax of the torque shaft at the time of 
strengthening of torque limitation. It is the graph which shows relation with accelerator opening. 
Here, it is maximum movement magnitude deltamax of a torque shaft. Drawing 7 (A) It is the 
value used at the time of strengthening of the torque limitation explained by - (E). The 
accelerator opening AOP is maximum movement magnitude deltamax of a torque shaft between 
0% (close by-pass bulb completely) - 80% as shown in drawing 15 . It is maintained at initial 
value (35 [rpm / 16ms]). Therefore, when the operator has seldom broken in the accelerator 
pedal, slip control explained in the 1st example is performed. This reason is that it is thought 
that the slip was generated without meaning when the operator has seldom broken in the 
accelerator pedal. 

[0124] On the other hand, between 80% - 100% (full open), the accelerator opening AOP is 
maximum movement magnitude deltamax of a torque shaft as the accelerator opening AOP 
increases. It is decreasing from initial value (35 [rpm / 16ms]) linearly to 0. If it carries out like 
this, when escaping from the depressed ground of a bad road and the operator has broken in 
the accelerator pedal, it is maintained at the initial state shown in drawing 5 , without a torque 
shaft hardly moving. Therefore, even if a wheel slips and the angular acceleration AX of the 2nd 
motor MG 2 increases considerably, a certain amount of torque is outputted from the 2nd motor 
MG 2. Consequently, it becomes possible to permit a slip and to escape from the depressed 
ground of a bad road. 

[0125] In addition, the graph of drawing 1 5 is instantiation, and generally, when the accelerator 
opening AOP is in the predetermined range near 100%, it should just adjust the degree of torque 
limitation according to the accelerator opening AOP. 

[0126] D raw ing 1 6 is a graph which shows an example of change of the various parameters at 
the time of escaping from a bad road, when all slip control explained in the 1st thru/or the 4th 
example is adopted. If an operator breaks in an accelerator until the accelerator opening AOP 
becomes about 100% as shown in drawing 16 (a), the torque of the 2nd motor MG 2 will increase 
( drawing 16 (c)), and the rotational frequency N of the 2nd motor MG 2 will increase ( drawing 
16 (d)). However, when the accelerator opening AOP was about 100%, as drawing 15 explained, it 
is maximum movement magnitude deltamax of a torque shaft. It is set as 0 ( drawin g 16 (e)), and 
a torque limitation map is maintained, shown to drawing 5 . Since the torque of the 2nd motor 
MG 2 is restricted when angular acceleration AX is large even if it uses the torque limitation 
map of drawin g 5 , motor torque falls. Moreover, as drawin g 1 3 explained, motor torque is 
further restricted by the upper limit of the motor rotational frequency N. Consequently, although 
a slip is generated as an intention of an operator since the activation torque of the 2nd motor 
MG 2 is maintained at a comparatively small value, going up too much can avoid the motor 



rotational frequency N. In addition, although not shown by the example of d raw ing 16 , when the 
engine speed N of the 2nd motor MG 2 goes into the idling operation transitional zone explained 
by drawin g 14 , an engine 150 is operated in the state of an idling. 

[0127] Thus, since torque limitation was eased irrespective of other conditions in the 4th 
example when the operator had broken in the accelerator pedal, it is possible to permit a certain 
amount of slip and to escape from a bad road. 

[0128] In addition, when an operator operates a specific torque control off-switch, in drawin g 
15 , it may be made to perform the same control as the time of the accelerator opening AOP 
being 100% instead of easing torque limitation according to the accelerator opening AOP. 
[0129] H. modification: — the range which this invention is not restricted to an above- 
mentioned example or an above-mentioned operation gestalt, and does not deviate from that 
summary in addition — setting — various voice — it is possible to set like and to carry out, for 
example, the following deformation is also possible. 

[0130] H1. modification 1: Although each above-mentioned example explained the so-called 
hybrid car of the machine distribution type which distributes engine power to an axle and the 
1st motor MG 1, using a planetary gear as a power division device, this invention is applicable 
also to the so-called hybrid car of the electric distribution type which distributes engine power 
electrically using a motor/generator, without using a planetary gear. Since it is indicated about 
the hybrid car of an electric distribution type by JP,9-46965,A indicated by these people, for 
example, the explanation is omitted here. 

[0131] Moreover, this invention is applicable to other cars other than a hybrid car. That is, 
generally this invention is applicable to the car using at least one prime mover for driving a 
wheel. However, it is possible to perform slip control more efficiently like the hybrid car of the 
above-mentioned example, by car by which the output shaft of a motor is combined with the 
driving shaft of a car, since the responsibility of the torque control of the driving shaft by the 
motor is high. 

[0132] H2. modification 2: In each above-mentioned example, although strengthening and 
relaxation of torque limitation were performed gradually the fixed period, it may be made to 
perform at least one of strengthening of torque limitation, and the relaxation at once. However, 
if it is made to perform strengthening and relaxation of torque limitation gradually, there is an 
advantage that the recurrence student of a slip can be prevented more efficiently. 
[0133] H3. modification 3: The value of the various parameters used in each example mentioned 
above is mere instantiation, and can use various values other than these instantiation. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awin g 1] The explanatory view showing the whole hybrid car configuration as one example of 
this invention. 

[ Drawin g 2] The block diagram showing the more detailed configuration of a control system 200. 

[ Drawin g 3] The block diagram showing the circuitry related to slip control. 

[Drawing 4] The explanatory view showing an example of the torque command value / vehicle 

speed map set up according to the accelerator opening AOP. 

[ Drawin g 5] Usually, the graph which shows the torque limitation map of the 2nd motor MG 2 at 
the time of operation. 

[ Drawing 6 ] The explanatory view showing strengthening of the torque limitation according to 
change of motor angular acceleration, and an example of relaxation. 

[ Drawin g 7] The explanatory view showing the situation of strengthening of the torque limitation 
in the period P1 of drawin g 6 . 

[Drawing 8] The graph which shows an example of change of the various parameters when not 
strengthening torque limitation. 

[Dr awin g 9] The graph which shows an example of change of the various parameters at the time 
of strengthening torque limitation by the 1st example. 

[ Drawing 10] The explanatory view showing the 1st modification of strengthening of the torque 
limitation in the 1st example. 

[ Drawin g 1 1] The explanatory view showing the 2nd modification of strengthening of the torque 
limitation in the 1st example. 

[ Drawin g 12] The graph which shows the rotational frequency N of the 2nd motor MG 2, and an 
example of change of angular acceleration AX. 

[ Drawing 13 ] The explanatory view showing the upper limit of the motor rotational frequency set 
up in the 2nd example, and the torque limitation related with this. 

[ Drawin g 14] The explanatory view showing the range of the idling operation transitional zone 
set up in the 3rd example. 

[ Drawin g 15] Maximum movement magnitude deltamax of the torque shaft set up in the 4th 
example Graph which shows relation with accelerator opening. 

[ Drawin g 16] The graph which shows an example of change of the various parameters at the 
time of performing slip control explained in the 1st thru/or the 4th example. 
[Description of Notations] 
112 — Axle 

114 — Differential gear 
116R, 116L — Wheel 

1 1 9 — Case 

120 — Planetary gear (power division device) 

121 — Sun gear 

122 — Ring wheel 

123 — Planetary pinion gear 
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Shift position sensor 


191,192 — Drive circuit 


194 




Dc-battery 


196 




Dc-battery sensor 


200 




Control system 


210 




Maine ECU 



212 214 — Two-way communication wiring 

220 — Brake ECU 

230 — Dc-battery ECU 

240 — Engine ECU 

260 — Motor control section 

262 — Motor main control CPU 

264.266 — Motor control CPU 

270 — Master control section 

272 — Master control CPU 

272a — Angular-acceleration decision section 

272b — Torque control section 

274 — Power control circuit 

280 — Abnormality hysteresis registration circuit 
282 — EEPROM 
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»b5i\ ^ (2) , (3) T#*6ns-«©H« 

[0 0 4 3] 

- (2) 

) - (3) 

12 6«tl,o U >2^+«ll 2 6CD[hIS(CJ:^Ki 
*#tftl 1 6R, 11 6Ltce»$nSo it 
>^irWl 12 5 <0|HiefCcfcSi!i*HSI 1 C7)q&-^MG 1 

3?MG2£tjfTT*U;L U>^t*ll2 6^LT* 
S116R, 1 1 6 Hzmt)&lti-Jj1rZ>Z-£&T*%Z>o 
[0 0 4 8] ^ftafififlCtt, X>v> 1 5 0<Dlti-/j 
ifi. *ttii l 2©g*»A (-Tftto-&*«lil 1 2(D[Hlfe 

JL>z/>l 5 OOtH^CO— SBteU >^tttl 2 6£^ 
LTiS&#tt!l 1 2lz&?L*>n. »0Olil*ttSBlOt 
-37MG 1 *C<fcoT«*£LT®£$n£. [3£<£nfc 
^20WMG2^U >^irWll 2 6£1§I 

tea** K;i/^^%±r^fc^tc^$n^o 

[0 0 4 9] VWil 1 2tCfeit^n^> Mi^a^s-r * 
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MG 1 TlBl^L^c^^^cfctfA^yT-U 1 4 9 tC#X.btl 
^J^ffl^b^o CCOctotC, MiyXfA2 0 0 

[0 0 5 0] *^!W©/wy«J7 K*Htt* X>^> 
1 5 O&jStebrc^^^iiT^Clt^nftgT*^., x> 
v>l 5 0 £^1-3 T/7*^»J**'J7ttll 2 7 

MG 1 Mffllt^^'J+t U7il 2 7<7)|Elg^C 
cfcOfe!8f^|iHE»c , r-9->^«ll 2 5 SrENE 
±SC (1) ^bBJb^&iiD. U>y^lr«ji 2 6te« 
it^ftKKfcT^o Mfl^rA2 0 0H ^2(7)^6- 
^MG2S:«it*r&JfClHlte$-ttOO. Jc<Dm?jh)l?$: 

[0 0 5 1 T'*f^*9 U 1 2 0 tt, U >£^r 1 2 
-*>^iri 2 i sines -e-seit^ nl«BT*s. «£o 

T, *Bf39«ff±UfcttJBT"bX>y>l 5 0£jgfeT£ 
£<ha*T#£. fiSJAH, Ayr'J 1 9 4<B8t«Srt*4>& 
<&ntf, X>y>l 5 0^1gL, IglCD^— ^MG 

i &\B\£mfcrz>c£iz<kr), A7fui9 4^tr 

^MG 1 **fTfntf, t<D hi^CctoTX>y> 1 

[0 0 5 2] C. fflW$/X5\k©»WE : i2H Mflli/ 
XrA2 0 0<D£QmMUffil&&^'T7uy?mT~$> 
Z>o VX^©lfBI?B2 7 0 tt, -7X^aiCPU2 7 2 

m^ffi«[Hig&2 7 4 ts^-c^s. 

IHSISK 2 6 0 tt, : t-?ia»CPU 2 6 2(!:, 2^ 
t-^MGl, MG2S^n j E r n?tifJfflI-r^)rc^C0 2^C7) 
: E-^0«CPU2 6 4, 2 6 6 t*tLT^5. #C 

pun fn-pnasi&^cpu^ROMtRAMi 

[0 0 5 3] 7X^OTCPU2 7 2H 3 Otf)lgCf!>« 
15 0, MG1, MG 2©|Hie»^ h)l?<Dffiftm<Dm 

mmz&feis. «©cpu*Ecui:fti©s*ii*ft 

£ <7) fa] ffll •7X?MfflCPU 2 7 2l:H 

WIS^fT^tj^^ya >fi^AP 1 , A P 2 
->7 Hil^fy7 h*yy 3 >i^S P 1 , S 
P2?«^tlTt^o 7^"t;Hr>itl 6 5 

ty7 h#^->3 >-tr>+M 6 7 a, ^n^ r n2m<b$ 

ftT&O. 2 907^t;^yy3>i^APl, AP 
2t, 2 0(?)y7h*yy'3>fl^SPl, SP2££ 

-en-envx^ifrjfHicpu2 7 2(c«#&lt^5o 

[0 0 5 4] mmUm^2 7 4tt, AyfU19 4© 




1#W 2 0 0 1 - 2 9 5 6 7 6 
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iS/£it^mEES^-r >ECU2 1 Ortc7)§[ElSSffl(7)ffi/E 

[0 0 5 5] X>y>ECU2 4 0 tt, TX^WCP 
U 2 7 2rt>£#A6ftfcX>^>ffl;frB3RtePEreq tC 
JSL:TX>> ? > 1 5 0 Srflifflf I>y>ECU24 
0*^6tt, X>v>l 5 0CDlHieScREVen^X^f(ifJ 
PCPU 2 7 2 C7^-hV\'7^$tl^ 
10 [0 0 5 6] ^-*£fa]ffllCPU2 6 2 «, 7X?HS 
CPU 2 7 2^b4AbHfc : E-^MGl, MG 2 fCfli] 
T£ Ml^S^ffiT lreq, T 2 reqfdjSCT. 2^(7)^6 

-Affile pu 2 6 4, 2 6 6 fc^n^n^ggM^fii I 

lreq, I 2 req£«ST£o ^— C P U 2 6 4 , 
2 6 6ft S»tg*ffil lreq, I 2 reqlC^oTiglftlEl 
SSI 9 1, 19 2*fnfn»]»l/T, t-J'MGl, 
.MG2Sllt§o t-^MGl, MG2(7)lHie^:ir> 
U-^Stt, t-^MGl, MG20@e»REVl f R 
E V 2^— P^fflWCPXJ 2 6 2lc:7^ — K/\*y^7$ 
20 ntl^. t-^$OTCPU2 6 2^bTX^ 

MWCPU 2 7 2 Kfci, t-^MGl, MG2CO[Hlfei5c 
REV1, RE V 2^, AyfU 1 9 4 ^ £ig®jHIS& 1 
9 1, 19 2^<0tt8Kffi I BatW^-F/W^Sft 

[0 0 5 7 ] A7TUECU2 3 Oil 194 

1 9 4<D3tmm>&mCHreq *77?H8CPU 
2 7 2lC«t*&T^o VX^»JWCPU 2 7 2 CC7)ig 
*fflCHreq &#*bTftJR»«©m**Sfe5e"r*. T 

t)*f^l*?:X>y> 1 5 0 KUB^itT, -^CO— g|5 

sm i ot-^mg i \z£.z>3tnmmzmft-rz>o 

[0 0 5 8] 71/-+ECU 2 2 0H B?SLfc:^JftlE 
S2 0^-^MG 2 (:J:5l5l47'l/-+<!: 

UyHWTIt yi/-«i:S2M-^MG2i:d; 

aig*»fp75«fftonT/tyT-u i 9 4***«s*i*a*s 

^ttWKH 71/- + ECU 2 2 0I1 
*t>tl 6 3*5©y'l/-+E*BPI:I^T, ^ 
40 X^$fflCPU 2 7 2 K©£igjfcffiREGreq ^AAt 
VX^it«CPU 2 7 2(l ^OlMREGreq 
IC^^T^E— ^MG 1 , MG2 0lff^MlT, ^ 
1/-+ECU2 2 0(C[Hj£*fffitREGprac£:7^ — H 
A^^-TS. T'l/-+ECU 2 2 0H ^OlMI^ffff 
REGpractlHl*S*ffiREGreq <D%:ftL. 

zmwrnizmwrzo 

[0 0 5 9] $XAl<D£o\Z. VX^fatf®CPU2 7 2 
tt. &B»«15 0, MG 1 , MG 2<£>fcti;/j£ft5£L 
so T, ^n^n<£faJM£SST£ECU2 4 0^CPU2 
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6 4, 2 6 6lC2£*fi£«#a-T£o ECU2 4 0^CP 
U2 6 4, 2 6 6H CCD^mfoCT MW 

TiSW)a:i!i***ttll 1 2^6ffi^UT^fTT^C^:^ 
T#5. ^U-^fCte, yi/-^ECU220 

t7X^«l»CPU2 7 2 t*tfa«UT, &jO!CM5K>ft& 

[0 0 6 0] 400CPU 2 7 2, 2 6 2, 2 6 4, 2 

[0061] ^mmmm\B\^2 s on 

-I*Sftf5fc»©E E P R OM 2 8 2SWLT^So " 
^(^)EEPROM2 8 2l:H T^tjl/t^l 6 5* 
y7h*^ya>t>ii-l 6 7 ©S«55*<D«ffi^aS 

tt, ^X^3ifflCPU2 7 2<h : &— ^3fJfPCPU2 6 
2 toraTMSff^tl^U-tr^ Nfg-^RE S 1 , RES 

2*«A*snt^s. k»«ks&ihib&2 8 cm, :n 

^COU-tr^y hfl^RES 1 , RES 2 tfi&SzT 2> t. * E 
Mrta0EEPROM2 8 2(w»Jft-T^. 

[0 0 6 2 ] &43* 7X^-»CPU2 7 2 iSWI 
S^[hI^2 8 0iH M-Jj\*)mmffi1&2 1 4^1T5 

^IMffllCPU2 7 2 £^B— ^£fMPCPU2 6 2(DPfltC 

t>xx*rfiiiifiiE»2 i 2«ttbnT^§o 

[0 0 6 3] D. XU7 7fflVKDm 1 ftttftl : HI 3 tt, 

5. 7X^WCPU 2 7 2 H 2 7 2 

atlsTOmmt. h;^tt»»2 7 2 btbTW*«E 
tWlT^S. ftJPilS*«BB 2 7 2 a *4, BCScte 
>+M 4 4^e> : E-^3E®jaCPU 2 6 2 ^ITM 
£ tl/zff^r R E V 2 ^S^^T, ff^CO^E— 37MG2CD 

X. tf 1 ftm IZ&HZ HieiS £ [ rpm] 7W£ffl $ tl 
So iHlteiS-fe >it 1 4 4 14. CTxJfl 6ms m\ZE\mm 
ftNSJBJ^-r*. ftWiiM^2 7 2 a 

t>%®mwm £^#>So fit, *ct) (4) ictc^r 

[0 0 6 4] 

AX(i) = Nave(i)-Nave(i-l) - (4) 
[0 0-6 5] CuT, AX(i)ttP$S9(i)-C<Z)ftJUji«T 




^12001-295676 



12 



£9> Nave(i)ttR*»J(i-2) f (i-l), (i) tC *5 fr* £ [§!fc i£ 

[0 0 6 6] £a><h#. ftftljgSAXttl 6ms«<7)[§| 
teS<0&ffc;£^r<Z)T, -e(£*tM£f4[rpm/16ms]T*3o 
fflU fc^»jgAX(&i|Mi£UTl4. 0CiS«©P*IB* 

Yts«-rtt«(Z)*(a*«fflr«^:i:*^*iT**. ft 

10 [0 0 6 7 ] h)l^mm^2 7 2 bl4, 7?±.)l<-£ >1t 
1 6 5 7)^4xf,nfc7^t^y'>3 >fi^AP 1, 
AP2<h. ftft!iS«8H£3R2 7 2 a^64A5nfcl3fi 
f&N£:£jttJjI^AX, fccfctf, X>y>ECU2 4 0** 
?>^^b>nfcX>i/>l 5 OOEieScREVent^a^ 
^T, 2^-^MGl, MG 2 CD h ^ jf frffiT 2 re 
q, Tlreq^\ X >>> > 1 5 0 <Z>tb*S*ffi P E req 

[0 0 6 8] 7^~fc;Hr>-tt 1 6 5(1 2^<£>-fe>+M 

6 5a, 16 5bTi«ntW, ;inb<£>iz >+J" 1 
20 65a, 16 5b<tbm flAtt#f>y3^-^ 

fiJfflW*BT*«». h;P^3nira2 7 2 b(t 2~D(D~t> 
+1-16 5 a, 1 6 5 b^b^bn/iT^tJ^yya 
>fi^APl, AP2CI^T, T^^)V^m {T>7 

So 

[0 0 6 9] 0 4*4, rZ-ZJUmmAOPlZfoCTWlTZ. 
£S 0 ccAW^Tcfc^^ T^ir;i/BBffiAOPO#ffi 

ti^ 0 un^ov^yn 0y^L^x^©ji9cpu2 

7 2fflO0^UftViROMrttC»jW$nTl^. ft*5, 
*^JfiffilT?J4. *jS(D^O^2 0D^E--^MG2cDleI 
te»Nrt*?i]ffl3*l5o h;U^f6HIBI-SK2 7 2 bft ^ICOV 

cDJ^lJjJil 5 0, MG1, MG2<D@e»^>h;Ud7<Z)BB 
^^ft^t^o fib. ^artScfcptc, I2^-^M 
G 2 CD MU4M4, X U y yffl»(Ofc»tCft»0j««AXJC 
40 foCTfflfSLZtl&o 

[0 0 7 0] ftJUill£flH£»2 7 2 a£Ml^fW»3B2 
7 2bCD^fg«, H^Lftl^ROMtCt&^^nrcyn^ 
7A^^MCPU2 7 2^ffTSdttCctoT 

[0 0 7 1 ] ft43, ^2<7) : E— 37MG 2<DtB^«it4, * 

rggidiftj feffl^u mteft-fc >+> l 4 4 
ifcJH»i£8H£»2 7 2 af4*«M»C43W* rftJpjSft 

[0 0 7 2] B5tt, iiSffie»$fC*5frtS^2^^:-^ 
so MG2WhJ^$1^7^t^77T'^^o d(D^ 




(8) 
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7 7lZ^-?<ko\Z, 2<D h)l>7±MW. 

Tmax tt, mummAXtf*:£<t£Z>lZfer>TM'J>-?Z> 

cfc^fcK^snT^s. a aw:, muss ax a** 

tC) . =E-^ H;^S/hSa«JCSWIR'r*^4:CcfcoT 
HC*N«««Lil[^J«*:La:^J:'5K:"r«fca67?*«. til 

[OO73]06te> XUy^MW^^l^JSWI^*^ 

(^fcWKlttl 6ms) t 0. tl, t2-JC*3 

nT«ean*. mmmwv\i* erFoxy^tttH 

[0 0 7 4] (SI) ftJpj*«AX36t«lflDU#^«A 
XT 1 

[0 0 7 5] HetC^fcfc^fC, ft»lifi«AXrt*Br5£<D 
ri Ob^^lAXT I^K±iC"« _ 3ttlTVV«JH|B'p-l 

mm&fem2 7 2 a^ ^jti-t4 iz&^xmm 20 

SAX^lf^lAXT 1 tjHAT^*fc«Wr«i, 
0 5 CO h;U^±PgfaTmax 

[0076] B7 (a) - (E) n m6<Dmmp 1 JC 

6 (Dmn t 0 "Ctt, HfT^^JUjlSAX c *t 1 7 [rpm/16m 
s]T*D, Sl©L#lilAXTl (=20[rpm/16m 

sp cfcofc/ha^ore, h^WHv^^ttaiiraoT 

(07 (A) ) . 3lff»MAXc fctt, 

[0 0 7 7 ] NrAI t 1X11 *fTftta3*ftAXcrt*L# 
^IAXT 1 ^ATl^OT, h;i/^±PgffiTmax <0 

IS (KT, mz ih)V9m fciwg 391, «H««ffi<fc0 

fe**rSl^-«ffi«i3t:tt»i(|-rS (0 7 (B) ) o ZL<D 
MT«> ^SftSttl 0 [rpm/16ms]"T?*S. &*5, HA 

*afrftlIP-iiKAXc<Z)ffi«S^LT^O, a*Ltt«J»l 

ft«©h;P^IMKVy^Ttt. Ifcfr ftUPiSftAXc tc*f 40 
T£ h>0^±Pg{fiTmax «0»B<O h;i^ Mlfiv y 

[0 0 7 8] 06C7)^J t 2, t3, t 4f£*3tr>Tt>, 
*ffft*Pia«AXc^L#liffiAXT 1 

-tut)*,. 1 6msSCl 0 [rpm/16ms]"fO h)V9$foifi 

&m?z> (07 (o - (E) ) o fib. mm t 4t 

x (= 3 5 [rpra/16ms]) fcSfllESn*. h 

;p^tto>»iKifi<z)«*:flisMiB-r*ott, Hi^tt*«ifl so 




#F^j 2001-29567 
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[0 0 7 9] 07 (E) a*S«#T**J:'3K:, &*UM 
SAX^UfMlAXT 1 *iBATlr^»BM***<tt< 

S£ 2 CO^—^MG 2 (DfMIISIfcN ("T^^^^lfi 1 1 
2 <0|§ME») »»rr* C t &t)j±TZ> C t&X 

tfiJAfcL *(d^'Jy^T*il 1 2 0lEie^ 
^S«JClSSat"«>t, m2C0^:-^MG2O|Hie»Nfe 
cmz^UTmmr^o d<0<fc€L 07 (A) - (E) 

iz7jk-?j:o\z, m2(D^—?MG2<Dh)\spmtm2n 

[0 0 8 0] ^5LTi6^i t 1- t 4T*hMa 

fit A X Tl *«Kfr&<aT, h^ftijfgv *y ^IIP^M t 

JjUji^AX^b^fitAXT l*|t$)oT, 
T<DHI8«ftl*fr (Mia) - (Ml c) <Do%<D^~F 

[0081] (Mia) mmtm^<D^mm<Dmm 

(Mlb) ftJPMAX^ORTT^So 
(Mlc) *M^3 0km/h£U:T*£. 
[0 0 8 2] m 1 <BffllKttftI*#M 1 ajW£Ai:-r£<0 
tt, X'J y^ffjhbT^O, ffifeW^JPiiSrM 

^MG2<oh;i/^©jp;R^^?pT^>o mffimm\z* 
WK&ffimt&ffit\z^n^nmtfznx^zm^i>f3i 

[oo8 3] m2<D®mmw$kt¥Mi b&j&ii-rzv 

[0 0 8 4] f&3<DmfBLWla0kttMl ctff&xL-T&CD 

&^<dx. ccDm&tzhbJizmm&mm-r&o 

[0 0 8 5] cn€>0D3^CO^fP^#M 1 a— M 1 c <D 
T, «ft|SnP2 (At=82 0 0ms) ©IB«WftlP 

jtaeAx^fefcffifcnst, *:<D&<Dmmt iomc 




(9) 
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[0 0 8 6] h;U57«U(R««Sfttt. &P**JK:*5lvr 
&W&te*lZ&miZ&m21tZZL£\Z&r>Xfttotl2>o 

zLCD&mmnmte* b)wmm<D&ikmiz&»2>&m& 

T * h ; U # m (g £ & * f z m f P T Z> ZL t tfi « 1 £ L V ^ * S T 
[0 0 8 7] B8H ±jSUfch;P^WIS©5ft{t*fTt) io 

0 8 (a) {Ztt&olzm&^tfTP'kfr&mz 
(08 (c) ) . X'J7^atl/Tg2M-yMG 

2©EHE*N^s« , rs (^8 (b) ) o m 

2 0) ; B-^MG2OftjDMAX (0^-fr-f) fc&*9T 
05l;::fctt£ Ml^fHB^:7K:t£oTK2W 

#&«K:ffiTT* (08(c)). d<7)te*, X'J-^ 

[0088] B9n mimMMiz<kz>b)i?®m(D'& 

CCO^JTfe, 09 (a) tC^Tcfc-StCjaiE 
#^7^-fe;i/*mt^<K^ji^<h, S2OT-^MG 30 
2©h;^^ti§l (09 (c) ) , X'J^y^^U 
TS2(Z>^B— ^MG2©|Eie*N^iaTS (0 9 
(b) ) o &2<D*:-?MG2<DnmmmA 

x (0^-tt^r) bf&m?z>v>T\ h)u?mm.tfi&iki<ti 

? hfrztmmizi&T-rz (09 (c) ) o zinmsk. 

xtem8\z^istiM&£.m£mvx$>z>o l^u mi 
mmmxte, mt&<D h^^m^m<\z^mm^nu 

[0 0 8 9] ilOU SSl^JSWcisW"* HI/^fME 

^Mlmmmm AXmin tf&*lZ&1tt cict% rg 

^Tft»ilKAX^«r)#4*/Jx«S:*«c-r*. 010 
(A) - (E) tt, h;u^fliiJEgco^fbP#tc«/jN^juigjg so 
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fiAXlim ^^(cig^LTl^m^S^bT^^o 0 

10 (a) - (d) tc^Tcfc^tc, mnmummAxc 

^g/hftJOilSfiAXlim ^S^Tl^^Cfi, 

JjUilgAX c tC<£oT^£n£ h^^fiTiliflRS^n^o 

010 (E) <0»^Ocfc-5^, ^fTftSDilflEAX 
c**«/hftMgKttAXiim STEIoT^*»&K:tt, 
^-^HI^HU HP*IWEv-y:/±fc^vr, 
/hftJoaS«AXUm tC£oT^£tl£ Hl/^ffi (HA 

T^-ria) TMissn*. ft^A&iKtAxiii \zn 
#a (010 (e) ) o t±&. b)Vi/wsL<owmm\z 

tt, fi/hftSPffiKffiAXiim 
[0 0 9 0] z.<d&o\z. b)i{7ffliBi<D&<k tiffin* ft 

[0091] gnu ^i^jfiWfc43tt^ Mi^fME 
IB 1 ««WfcfeWS«/hftJnaa[ffl[AXii 
Hm tf&*izmt-rz>o rg^h;u/7±Rg{iiT 

lim J £tt. h;U^SBHSVyy_bfc*5^T Ml^JiEfl 
Tlim £»*fc^fl:£-t!:fc<h* h;i^fWE^ 

&mi 1 (a) - (e) \z^~?£oi,zmt~?z> 0 

b)V2\L ^(Dmt'&<D V)\s?mW^rv*7±.\z%>^x t & 

ftmum&Axciz&^x^nzyhjizm miix^ 
T) iz&^xmmzn&o s^h;u^±KMTiim izm 
itt), tomtmvmizm a max srss-rsct^pf 

-hEMTlim d^^rtia^-rS. 
[0 0 9 2] dCDct^tC, h;l^iHE<03Mfc£II?&*fT 
o tctb \z b )V 2 ©IIS v >y ^o^^: h ^7 ;i/±E« T 1 im £ 
^*tC^fc£1±£<J;^{CLT^ ±E* 1 5l«fi«^» 1 

*^I«tfeS:iE«-rS C £&X£2>. 

[0093] ^(Djzoiz. w,\^mm^<D^wm\z^ 

l^TIi, S 2 ©t-^MG 2 ©ftHn2SAX^S 1 0 b 
t^lAXT 1 &mZ-X^2>m£l\Z&^XW,2<D*:-- $ 
MG2<Db)V2UWL*fa*\zmt-tZ><OX. X'J 7 ^ 

ftttlMAX^Lt^tAXT l*»l:fiTL» 
^(Olf^IAXT l^CD3f^^lMEe?P*fr7&^fi: 
LT^^tSJC h;i/^f&JE&^^(C^fPT^)<DT, XU 

^ ^sftas^r* - d: *3**«jjcte±-r* z. t&»m 

X$>2>o C<D$55k, XUyy©«*tffitt*<»0iiS 
[0 0 9 4] «H 112(0 (01) £fiPi*l<OlBl 
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coo95] e. 7.*)y7igm<n&2$kmm:&2fm 

~^MG2(DEie»NJC©JS*J!raASCtJC«fcoT, X 

u * ysftj {9 * «t o mm mzn o e 

[0 0 9 6] 11211 »2<&^— *MG2<B[g(E»N 
2 (B) tC^fJ:5fC, P#£ijt l"CttftHDl«AXA<» 
RWUfciath^BIIHsOTftflsan, 07 (B) (c^k 

^^mg2^) hju^a*ffl[R<£ftT, me^cNtia^tc 

i£TU ^JjPjl^AXfcmiCDL^flAXT 1 KTW 

(Mia) - (Mlc) A*f9«JWIBAt (06) 
Igeb&^tOT, h;i^MEVy:/ttH7 (B) OtRfficD 

££3tJ#£ns 0 012 (B) aymm t 3 jawett. 

2 (A) tC^-tct^tC, XUy^ffJttflC, =E—9 

[0 0 9 7 ] C^ctptC, X'J ^^ffjtitTtC^E— ^ 
HHE»N^ifJpUTi3>< iltSI»ih"r*fc*^, ^21 
JB^lTkL SfaTOXU y^ttfflftftS 

[0 0 9 8] (S2) fimm&AXtfm2<Dls%\,mA 
RNgrp K 4 Orpm SrUPffLfcffi (Ngrp +4 0) <£ 9 
[0 0 9 9 ] ^U^y^lHl^Ngrp ttt, 0 

12 (a) , (b) \z^t£nT^%£o\z. ftjnasAEA 

X^I2(DIS^IAXT2 (=10[rpm/16ms]) 

^>fflflfrc^p#STj t o iz&rtzmfegtvm&mvkTZo 

S„ fcfc, yiJy^IiHERNgrp iLTtt, (fc©P3,£ 
{:^^^i»LTfeJ:<, — ftjiiiMAX^ 

g|2(DL#^{itAXT 2 S:)®ASKSCD#^<OP#*(C43^ 
[0 10 0] ±fB60XU>y^tB^frS 2/)«JE$tlT 
N/dU'J ^yfflnuCOMNgrp ^ tdi^^c LT^S fl 

[010UB13H »2*Jt«ICfe^TI5!:«Sn* 
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»JR££*rttWHT»*. 013 (A) tC7K"5~ct o 
\Z. W,2<D±-5>MG 2c7)lHlteft(^±Pg{ilNmax tt. ^ 
Uy^fHlteftNgrp (CIS CTZkTom O iCftS^n 

So 

[0 10 2] (1) Ngrp #10 0 Orpm BlT^if : 
Nmax = 1 4 0 0 rpm 

(2) Ngrp #10 0 Orpm : Nmax =N 

grp +8 0 0 rpm 
10 [0 10 3] dnS<0@eft±KffiNmax "t^tV 
>ytM7 114 (0 1) COi§[eie^[»±T^>Ci^ 

#K;*:€?ft:g#*£«'&K:te, f77l/>ytW7 1 

I 4#ifiEMELTU$'5 ^14#&£. CtltC^LT, 
^2(^ : E-^MG2(7)lHieScNtC_tfB (1) , (2) CO 

e fcp^±pgffiNmax ss^-rntf, mz&^^mcom 

I I 4<^iiie»ttfesesco«H^iR*scttcftSo 

r77l/>ytJ^71 1 4(Z)ifilBl<E*Hi± 
20 -rs^t*«pIfiBT*S 0 

[0 10 4] MI^SHKtt. 013 (B) \Z^-?V)V2 
MPfifiJ^Rtr^ffl^Tff^n^o £<D0J-T?tt, h^SM 
(KfU^Rtrtt* : E— ^lHie*±lEffiNmax £*frlErtE!SC 
Nc CKft(0[§HER) i<0*#T»*l3<ER*» (Nma 
x -Nc) icKttR^^ns, h;l/^7$»JPgfiJ 
-&R trite, h;i/^IWPKV^yO)±pgfitTmax tC^C^ 
tl&mT'&O. ^m<Dh)l?±mm& (Tmax XRtr) 
-?fct)%, W,2<D=fz-*?MG2<DV)V2 

30 & hJI/^^JPg^^^ P (D±|5SMTmax tC, -CDfiJ'&R tr£ 
^Cfcfi (Tmax XRtr) »$ni>. 

[0 10 5] IhI(E»*»#5 0 Orpm £X±0) £ #{Cte©J 
fgfiJ^Rtrtel 0 0%TfeD, K;^±ISffitLTtt0 
6, 07 iC^Lfc-tPgfilTmax ^J^ffiffl^tl^c 
— l«Htoa*K#5 0 Orpm ^TOi^tCte, ©JEfiJ 

^iiEM (Tmax XRtr) fcCftlCffilJTBiSESn 
So fi£oT, ^2(O^-^MG2C0^fT[eieScNc^ 
<£>±E{fiNmax fcifiUfcSKtt, h ±H*tt 

40 /h£&«K»fflSn*. CCD^, ^ff ®«5RN c **± 
EffiNmax ^®X.^^cfce>(C^2cD : E — ^MG 2 

^i^CO h;U^±SgffiTmax X Rtr^i?n{C*S<7)T, 

[0 10 6] ^B-^HItefttCcfcS h;l/^S&JE«* *C7)fl? 
(M2a) - (M2c) tf~$~ y <Tf$ l i£.Lfz*M1^\Z 

[0107] (M2 a) mrfmfefkNc&y*) y~7mm 

so SRNgrp \ZA Orpm ^fiU^bfcft (Ngrp +40) 61 
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(M2b) ftmm&AX<Dmmffi5 [rpm/16ms] *SS 

(M2c) «!m£&ft<D®i&#<Dmt>*ffii£<Dm&m)zkT 

[0 10 8] cn5©»»*ftM2 a-M2 c©T^T 

[0 10 9] £<£><£ 5 tC, ^2^]5fiffJT«, Sg2(D^E- 10 
^MG2(D@C»*S(IB"r'5<t'5^*flD hi^^Wt 
SJ^KLfcaT. XU^;/#»JKLTSI2(&^-*M 
G2<Dmfcfk J &7 : y7l'>z/*)UrT 1 1 4(7)[§UtegGft* 

*. 

[OllOJtti. ^-^EWE*OWIH»cJ:*h;^1|i!l 
TttfflSnS82©Lt^tAXT2«, ^l^JSflHC 

WSSlOL/f^MAXT ictofe/hSfttttrsc: 20 

[oiii] f. xu ^y«mo>tB3»iifl : m3mm 

T, »SO*frTTI>y> 1 5 0 £7-f K U >jftt« 

[0112] HUli »3*JS«^*tiTKSSnS 

C^T\ T-T KU >^3ie»fT««ttt, X/y/15 
0 e»WW8C7>f K U >ytt«fc»fr;£i*S««&«»* 
"T^o &<Z)^ft (S3) 7W&;£Lfc£#(Cte, ^X^ffrJ 30 
BCPU2 7 2I1 X>y>15 0^7< KU>^I 

[0 113] (S3) ^E-^OHffIirtE»Nc*«±IRffl 
Nmax tC2 0 0 rpm SSPSLfcffi (Nmax + 2 0 0) £ 

[0 114] dO*ftS 3A*JEKjlUT^4t#^tt, 
— ^ K;U^£-fcfnfcLT*>> X>y>l 5 0^bC7)h;i/ 
^CJ;oTip$tfll 1 2^«Sft$n^CDT, ^E— ^[slteSc 

CKDckOT^^^fC, X>v>l 5 0£r&fflWtC7< 40 
K U >ytRffiTjHto-rntf, ^-^®g|££{g;T£i±T 
XU^y£^it£i±£££#T#*o tate. r&mmz 

[0 115] CC7)<&f|lijy< K>j>yactt % s A<Dmm& 
ft (M3a) , (M3b) (A -5 %<»'>U < t fc— yj^/S 

[0 116] (M3 a) ^E— ^MG 2 CD^firlHlfeScN c 
^^'J^^IifGScNgrp ^b5 0 Orpm SrflSWLfcffi so 



(Ngrp - 5 0 0) >fcffiT&*o 

(M3b) ftJJUiSSAXT&tOJEJlTT**. 

[0 117] utlb(Di»^tt (M3 a) , (M3 b) 

>?>1 5 OCDIllTy^^tU^tff^T^CttCctoT, jSfc 
[0 118] ^C15T\ SEPS^fiiafiHCX'Jy^Lfcfc 

%\zhs x>>>>i 5 o^^snwtcr-f ku >{fw&\z 

yij^ K$MTH «iiWpa)KIKi*f4±fc*2^ : E-^ 
MG2CD^ff{C«t:oTt#etlT*3 0, X>>> 
>1 5 0O|WiSlO : t-i'MG 1 lC«fcoT«i/ui: 
dl^^tl^o fiBHSKXU y^nt, f^^-^M 
G2C0[EieScNtC/\>5 1 >^^i;, cK£>£:a6fCfgl 

CttfSS. C<D<h^> x>v>l 5 0(4, [el^m^g 

fe\zfc-D&o\zm'mznz><D-e, x>>>> 1 5 oco 

[0 119] fCT, VX^ftlWCPU2 7 2te, fgjfi 
P#(Ci3ViT, m2<D=E— ^MG2(D^JPiiSAX^2 0 

[rpm/16ms] ^M^T^^SaCIJ, XU^^iDt 
^St>(&i:¥iJBfrU X>>>> 1 5 0*aMOW»C7>r KU 

ySrffltL, X>>>>1 5 0c^y\>5 1 >^^P^ltT*Cl 

[0 12 0] 0:*, «ig»#JC43tt*X>>?><D^SiJT-f 

[0 12 1] ^(Dcfc'ptC, ff§3 3lffi0tJTte, Sr^ODXU 

mictm ku >yttflBT5HET*(OT, msm^Amm 
[0122] g. 7s*)v7mm<Dm4$zi&m: ±m\sfz 

Mfli (^^»3>* by? va >WW) ^iHtCcfc 

Ac £ €? , X U y ^ S « <fc -5- 1 IH » * ff -5 . 
[0 12 3] B15I1 h;U^JM(S(Z)^t;B#{C43tt* h 

x a, in 7 (A) - (e) x*wiWistzh)i?mfBL<Dmk 
mzmmztizmx'&z* mi siz^nx^^^o 

\Z. 7^t;H8SAOP^0% (±IB) -8 0%(OF B ^ 
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tt, H;Ui7«ia)S*:^Ifllt6max tt«J«Bfil (3 5 [rpm/1 

6ms]) £«fcft*. a-3t 4 ®te#^Ti7-ir;i/^^;i/* 

flCX U 7**58 £ Lit t#A6hS* b 
[0 12 4] — T^ir;U5BSAOP^8 0%-10 

Lfc^T, h;U^W^^SftM5max ^WWffl (3 
5[rpm/16ms]) ^ b 0 {Cffi^WtCM^> It ^Z> 0 10 
n«, «8S^ffiJfi^ b BlttST 3 t # K&e##7 ^ 

[0 12 5] &*3, Ell S^^fctW^TifcO, — JK 

fete, 7^1t;HBjSAOP^i oo%^ifi^m^«5H 
JC*S4:#H, 7^ir;i'0H«AOPKjSi;T MINIMIS 20 

fcx u y ya»sT^t«ffl Lfci^i:, sew* e> nam 

£0 HI 6 (a) tC*i-<fe'5JC3l<6#^7^"fe;HBfl[A 
OP^Htfl 0 0 %tc*S*T7^ir;u*B*iitrt, 
^2M-^MG2^hJ^WlJl (HI 6 
(c) ) , ^2(7)^"^MG2<7)lHlKSNfeitJU-r^ 
(HI 6 (d) ) o Lrt*U 7i7"fe;HB«AOP**S« 
1OO%0^HI1 ilSTiSWUfei'PlCh^il 30 
(£g;M£Mt(5max fctOfCK^Sn (116 (e) ) > 

<h#l:H$2OT-^MG 2 (D b)U?tf®m2nZ><D 
cfc^tc, ^E-^[HllE»N<Z)±l5fitC«fc^T J b^:-^ h;U 

^#se>icsw[B<*n*. ^as*. S2^-^mg2 

©JtHiOilOXUy^JE^-rs^ ^E— ^IsIIEScNte 

»«lC±#T*Citt0«-e#5. 34*5, Hl6CD0ijT 40 
tt*StlT^tt^««, S2OT-^MG 2 COIiieScN^ 
HI 4TK9ibfc7-r KU>^3ie»fifie«^Aofc« 

-&jc*;l x>v> 1 5 oa*7-r ku >i/JKffi"C3S(e$n 

[0 12 7] CC7)J:^tc, ^4^JSfi»jT«, 2M&&#7 

[0 1 2 8] T^-t;u^AOPtcf£;i;Th^^ 50 



4#BH 2 0 0 1 - 2 9 5 6 
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7X-f -y^^#fp-r-2)Cl<hfC<fc-5T. Ell 5(Ct3^T7 
^■fe^BHftAOPAU 0 0%W£if <h|SJ«©fii]fl?£?T5 

[0 12 9] H. gjgffl : ft*. C©3SW4±aa©3liS 

[oi3o] hi. mm 1 : ±&&mmwv&. m-/j 

t:^mtW, 1 co^E-^MG 1 ^{C^SH-r-5>(.^i$-5^ 

C«fcOIB*$n*:«flli¥9 -4 6 9 6 5<»4i«K:W*S 
[0131] £fc. /W^U -y K*MW© 

®mmizftvz.£.tf-5imT'&2>o 

[0 13 2] H2. %lMM2 : ±fa&^JS€BJTtt. h;u 

t>mm<nmthmmz-femw^&x\z'fr*>ti-z^-k. 

lmx-no^oifZLx^^K fit. bfrzmmo&ik 
tmrnzte* izffojzo \z-?tv,x, 7,u •y7<nnm±%: 

[0 13 3] H3. : ±i$ bfc&3£flS0iJT<£ffl 

*• 

immoisimteistwi 

m 1 ] *?&m<D~mffimii i/TCA'f y 

m 2 ] ©j?9->xxa 200 <?>&<onnts.mtfL*?K-?7 

[S3] X'J ■y^(l;Wtc^^-r^lfiISS«0c**-r> r n-y 
[04] T9-t)mg.AOP\ZfoCTWtfe2tlith)l'{? 
[0 5] il^ilgP#lC*5ltSm2ro ; E:-^MG2CDh^ 
[0 6] ^E-^MgKW^bC&i;*: h;Ui7 3iiJ(EK>^ 

[07] 0 6rowr^p i\z&rtz>Y-)V9Mm<r>mtv>!8i 



(13) 
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[0 9] *l^««tCcfc* h;^flPJE(0»{tSfTofc» 
[0ii] JBi*lS«K:*w*h;^iWlRa)»fl:o*2 

[01 2] sg 2<d=e-^ug 2 <Dmmm^tmm& a 
[013] »2^jBffii^45^Tia:«$ns ; E-^iii(te* 



[01 4] JB3*M«M*^TR)eSft-57-f FU >^ 

[015] »4*it«K:*^TR)ean*i-;^*ia)« 

[01 6] JBltt^LJB4*ili«T«9iUfc^"J!y^ , « 

[«F*»©RH] 
112 



114 
1 1 6 
119 
12 0 
1 2 1 
12 2 
12 3 
12 4 
12 5 
12 6 
12 7 



R, 1 1 6 L-*H 
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1 2 9 

1 3 0 

1 3 1 

1 3 2 

1 3 3 

14 1 

14 2 

14 3 

14 4 

14 9 

15 0 

15 6 

16 3 
1 6 5 
16 7 
19 1 
19 4 

1 9 6 

2 0 0 
2 10 
2 12 
2 2 0 
2 3 0 
2 4 0 
2 6 0 
2 6 2 
2 6 4 
2 7 0 
2 7 2 
2 7 2 
2 7 2 
2 7 4 
2 8 0 
2 8 2 
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D — ^ 

i§ie^cir>-y- 

x>>>> 

Z'yyvis^y v 

1 9 

AyfUt>U- 

^-T /ECU 

2 1 4-)K*|piai«E« 

yi/-+Ecu 

A-yf'JECU 
X>y>ECU 

2 6 6-^jFliCPU 
7X^fflCPU 



-a«Hffia»iHi» 

-EEPROM 



[04] 



AOP=100% 




[0 5] 

K^<7±Kfi& Tmax [Nm] 




10 20 30 40 50 



100 

AX [rpm/16ms] 
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[0 6] 




AXT1=20 - 



tO t1 t2 t3 t4- ^ t7 t8 t9 
t5t6; 

L At . 



tlO 



10[rpm/16ms] 



mm) (h>K7$i]ia$sfa) 

-5[rpm/ 1 6ms] 



0 20 40 



[0 7] 




(D) B#SIt3 
Tmax 



▲ 

! 



(5=30[rpm/16msJ 



0 20 

(E) E$*|t4 

Tmax 





^_ <S=10[rpm/16ms] 






\ AXc'=35 








► 



— 6 max=35[rpm/1 6ms] 
AXc'=23 

- AXc=23 



AX 



0 t5 
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1 0] 



(a) 

Tmax 



[011] 



0 30 50 

(B) ft&Jtl 
Tmax ^ AXlim 

5 =10[rpm/16ms] 



(C) B*$|t2 

Tmax ■ AXlim 

. <5=20[rpm/16ms] 



(D) B#$l|t3 
Tmax AXlim 

5=30[rpm/16ms] 



AX 




0 30 50 ax 0 30 50 

(E) B**lt4 (B) ftfttl 

Tmax AXJim Tmax 
<S max=35[rpm/ 1 6ms] 



AXc=23 




AX 




0 12] 



[013] 



(A) *-*@IStt 




(a) *e-*u»«iir 

Nmax 



(b) hu^mr 



Hi^ttRffl- 

Rtr[%] 



+10[rpm/16ms] 



Nmax = Ngrp ♦ 800 




500 



Nmax - Nc 



(17) 
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mi 4] 



n 4fc 



1400 




Nmax < N 



m 1 5] 



5 max ' 



80 



100 

AOP 



1 6] 



(a) 



(b) 



(c) 



mm 

AOP 



(e) 



AX 


10 

-90 
300 




200 
100 
0 


N 


2730 
1990 
990 
-10 


8 max 


20 
10 
0 



lOOr (%) 
50- 

70 



(rpm) 



• (rpm/ 16ms) 






(Nm) 








i 'i ' ii: 






2000 



4000 



6000 



8000 (ms) 
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F^— A(##) 3D037 FA23 FB00 FB01 

3G093 AA07 BA01 CA04 DA06 DB02 
EB02 

5H115 PA01 PA08 PC06 PG04 PI 16 



PI24 PI29 P002 P006 P017 
PU10 PU24 PU25 PV09 PV23 
QE02 QE03 QE10 QE12 QE13 
QE15 QI04 QI07 QI13 QN03 
QN06 QN09 QN24 RB08 RE05 
SE04 SE05 SE06 SE08 TB01 
TB03 TE02 TI02 T021 T023 
T026 T030 TZ07 UB05 



